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How to Use THE SOIL SURVEY REPORT 


ARMERS who have lived in one locality 
for a long time know about differences 
among soils on their own farms and on the 
farms of their immediate neighbors. What 
they do not know, unless a soil survey has 
been made, is how nearly their soils are 
like those at experiment stations or on 
other farms where experience has been 
gained with new or different farm practices 
or enterprises, Farmers of the Sacramento 
Area can avoid some of the risk and wn- 
certainty involved in trying new crop and 
soil management practices by using this 
soil survey report, for it maps and describes 
the soiis of their area and allows them to 
compare the soils on their farms with soils 
on which new developments have proved 
successful. 


SOILS OF A PARTICULAR FARM 


All the soils of the Sacramento Area are 
shown on the soil map accompanying this 
report, In using this map, first locate the 
boundaries of your farm by referring to 
roads, streams, dwellings, and other land- 
marks shown on the map. The next step 
is to identify the soils on your farm, Sup- 
pose, for example, you find on vour farm 
an area marked with the symbol Hr, Look 
among the colored rectangles in the margin 
of the map and find the one with He 
pona on it. This identifies Honcut very 

ne sandy loam, nearly level. Al areas of 
this soil, wherever thev appear on the map, 
have the same symbol and color, 

What is Honcut verv fine sandy loam, 
neatly level, like; for what is it now used; 


This publication on the soil purve 
the Sacramento Area, California, i+ 


and how should it be used? For this infor- 
mation turn to the section on Soil Descrip- 
tions, where each soil is discussed. 

How productive is this soil? The answer 
will be found in the section on Relative 
Suitability of the Soils for Agriculture. In 
table 5 the suitability of alk the soils is 
given in relative descriptive terms, and in 
table 6 these terms are converted into yield 
ranges for principal crops. 


SOILS OF THE AREA AS A WHOLE 


If a general idea of the soils of the area 
js wanted, read the sections on Soil Series 
and Their Relations, This tells where the 
principal kinds are found, what they are 
like, and how they are related to one an- 
other. Thenstudv the soil map and notice 
how the different kinds of soils tend to be 
arranged in different localities. These pat- 
terns, emphasized by colors on the map, 
are associated with well-recognized differ- 
ences in type of farming and land use. 

A newcomer who considers purchasing a 
farm in the area will want to know about 
the climate; the tvpes of farming practiced; 
the availabilit: of transportation, markets, 
water supplies, and electricity; the indus- 
tries; and the size and location of cities and 
villages. This information will be found 
in the sections on Agriculture and on Gen- 
eral Nature of the Area. 

Student- and others interested in how 
the soils of the area were formed and how 
they are related to the great soil groups of 
the world shoult read the section on 
Morphology and Genesis of Soils, 
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THE SACRAMENTO AREA owes its settlement to the discovery 

of gold and development of the mining industry but is now an 
agricultural area producing livestock, grain, fruits, nuts, and truck 
crops. Packing and processing of these food products provide em- 
ployment for the urban population. Agriculture might be even 
further developed by extending irrigation to some localities and 
draining others. To help the farmer meet these and other problems, 
the United States Department of Agriculture and the University of 
California Agricultural Experiment Station conducted a cooperative 
survey, the results of which are reported here. Field work was com- 
pleted in 1941. Unless otherwise mentioned all statements in the 
report refer to conditions in the area at that time. 


GENERAL NATURE OF THE AREA 
LOCATION AND EXTENT 


The Sacramento Area is in the southeastern part of the Sacramento 
Valley. It includes all of Sacramento County, except the small area 
between the confluence of the Sacramento and the San Joaquin 
Rivers, which was surveyed in 1935 (5). It is bounded by Sutter 
and Placer Counties on the north, El Dorado and Amador Counties 
on the east, and Dry Creek and the North Fork Mokelumne River 
on the south. Its boundary along the west side (fig. 1) is formed 
by the Sacramento River. The approximate total extent is 562,560 
acres. 

Sacramento, the largest city, is not only the seat of the county but 
also the State capital. Berkeley is approximately 65 miles southwest 
of Sacramento; Los Angeles, 375 miles southeast; and San Diego, 490 
miles southeast. 


PHYSIOGRAPHY, RELIEF, AND DRAINAGE 


The Central Valley of California extends for about 420 miles from 
north to south between the Sierra Nevada Mountains and the Coast 
Range; the southern part is known as the San Joaquin Valley, and 
the northern part as the Sacramento Valley. The average width of 
this great valley is about 40 miles. From an elevation of 569 feet at 
Redding (in Shasta County) in the north and 489 feet at Bakersfield 
(in Kern County) in the south, the valley floor drops to about 25 feet 
at Sacramento. The highest recorded elevation in the survey area, 
800 feet, occurs about 2 miles north of White Rock in the northeastern 
corner. The only outlet for drainage from this valley and its water- 


2 Italie numbers in parentheses refer to Literature Cited, p. 101. 
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aed is through Carquinez Strait into San Pablo and San Francisco 
ays. 

The geology of the valley is closely associated with the uplift and 
subsequent erosion of the Sierra Nevada. The valley was formed as 
a result of the tilting of a segment of the earth’s crust, and at times 
it was a land-locked sea, where the debris eroded from the mountains 
was sorted by the sea water. 


Figure 1.—~Location of the Sacramento Area in California. 


Natural drainage ranges from excessive in the eastern low foothills 
region to restricted or poor in the nearly level central and western 
parts. The western part has to depend largely on artificial drainage 
provided by ditches. Water in these ditches is pumped over levees 
into the Sacramento River or various sloughs. The major streams 
draining the county originate outside of its boundaries to the east. 
The Cosumnes and American Rivers, the major streams, both head 
in the high Sierras and terminate along the west side of the area, 
where they empty into the North Fork Mokelumne and the Sacra- 
mento Rivers. 

CLIMATE 


The climate of the Sacramento Area is characterized by hot dry 
summers and cool moist winters. The lack of major physiographic 
differences results in a nearly uniform climate for the entire area. 
Table 1 gives monthly, seasonal, and annual temperature and precip- 
itation at Sacramento. 
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The average annual precipitation for Sacramento, over a period of 
102 years, is 18.02 inches. The greatest precipitation falls in the 
winter months, and the least in summer. Except for rarely occurring 
local showers of short duration, the months of July and August are 
rainless. Irrigation is necessary for most cultivated crops growing 
during summer. Grain, which uses the moisture of the winter months 
and matures in May, is an exception. The quantity and quality of 
the range forage in the castern half of the area depend not so much 
upon the total rainfall as upon the seasonal distribution. Usually, 
the rains are gentle enough for the soils to absorb a maximum quan- 
tity of moisture. Violent thunderstorms are extremely rare. Snow 
seldom falls in the valley and quickly melts when it does. Snow in 
the high Sierras supplies much of the water for summer irrigation. 


Taste 1-—-Normal monthly, seasonal, and annual temperature and 
precipitation at Sacramento, Sacramento County, Calif. 


[Blevation, 25 feet] 


Temperature ! Precipitation ? 
Month 
Total for | Total for 
Absolute | Absolute 5 
Average ; is, | Average | the driest | the wet- 
maximum) minimus year test year 
° F, ep, | °F, | Inches Inches Inches 
December_._____- 46. 2 69 24 3. 03 2.11 10. 45 
January .-.------ 45. 8 72 | 19 3. 7 1. 09 3. 43 
February- ------- 50. 1 80 21 3. 09 1. 76 4. 46 
ee l z ees 
Winter________ 47.4 80 19 9. 84 4. 96 18. 34 
March...--.--..- 54,3 85 29| 2.57 34 8. 14 
April------------ 58. 1 91 34 1.51 76 4. 32 
o AA NEAN 63. 3 103 37 he 30 06 
Spring_._..__-. i 58.6 | 103 29 4. 85 1. 40 12, 52 
PONG Sew ac weave 69. 4 111 43 15 (e 1. 45 
Joly 73.2 114 47) 0 (3) 

August-..--.---.. 72.9 110 48 0 0 6) 
Summer. ------ 71.8 114 43 . 15 0 1. 45 
September... 69.3. 107 4i -38 0 60 
October_.-__.. | 62. 9 99 36 . 92 0 2. OL 

November. ------ «58.6 82 27 3. 18 36 | 0 
Fall._________. 61.9 107 27 3. 18 . 36 2. 61 
Year. ..----- 59.9) 14] 19] 18.02] 4672| #3492 


1 Average temperature based on 74-year record, 1878 to 1951; highest and 
lowest temperatures from 53-year record, 1878 to 1930. 

2 Average precipitation based on 102-year record, 1850 to 1951; wettest and 
driest years based on 82-year record, 1849 to 1932. 

è Trace. 

4 In 1932. 

® In 1884. 
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The prevailing summer winds come from the south; their average 
velocity is 7 to 9 miles per hour, though velocities of 47 to 51 miles 
per hour have been recorded. Hot, drying, north winds blow at inter- 
vals from late in spring to early in fall; they are one of the unpleasant 
features of the local climate. Velocities of 30 miles an hour are 
common, and considerable damage from dessication of orchards, field 
crops, and range plants frequently occurs. Tornadoes and damaging 
hailstorms are unknown. 

Fogs occur frequently during the early winter months, especially 
in the western part of the area. Usually fog dissipates before noon, 
but it may remain uninterrupted for several days. The average 
relative humidity at noon for the Sacramento station is 45 percent in 
June, 43 percent in July, and 44 percent in August. It rises to 79 
percent in December, and to 84 percent in January. The daily vari- 
ation in temperature is usually as much as 25° to 40° F. for the hotter 
summer months, but during the winter it is much less. The excessive 
summer heat is usually moderated in the evenings by a cool breeze 
that originates on the seacoast and passes inward through Carquinez 
Strait to spread eastward and northward over the delta and adjacent 
regions. 

The Sacramento station has recorded killing frosts as late as May 7 
and as early as November 4, but the average length of the frost-free 
season is 308 days, or from February 5 to December 11. Few of the 
ordinary farm crops are endangered by frosts. 


WATER SUPPLIES 


Tn the rural areas water for household use and livestock comes almost 
entirely from wells, which are also the source of a considerable part of 
the irrigation water. Fair Oaks, Folsom, and Sacramento get water 
from the American River, whereas other towns of the area obtain their 
supply from the deep wells or other sources. Wells equipped with 
windmills supply water to livestock in the rangeland areas, and in 
recent years the number of small livestock reservoirs has greatly in- 
creased. Few springs occur within the area, and the flow in minor 
streams ceases late in spring. 

Except for the Sacramento River along the west side, the area in- 
cludes no streams or lakes of recreational importance. The nearby 
Sierras, however, offer possibilities for recreation and sports of many 
kinds at all seasons, and numerous deep waterways in the delta region 
a few miles south of Sacramento provide excellent boating and fishing. 


VEGETATION 


On the alluvial plains, which constitute the principal physiographic 
division of the area, annual grasses and associated low-growing herba- 
ceous plants predominate. Some oak, cottonwood, and in places 
willow trees grow near or along the larger streams. In the foothills 
vegetation consists mainly of oak and digger pine trees and annual 
grasses. Brush covers places on steep slopes. In the alluvial basins 
where drainage is imperfect or poor, tules are common along natural 
or artificial drainageways. Reeds, sedges, other water-loving plants, 
some of the annual grasses, and associated plants grow in nonculti- 
vated areas. The type of vegetation in the basins largely depends on 
local drainage. Cottonwoods, willows, ryegrass, and in places dense 
growths of blackberry briers occur along the Sacramento River. 
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Plants in the following list were collected from a number of places 
throughout the area and identified shortly after completion of the 
survey. These names are not to be considered as a complete list of 
plants growing in the area. Rather, they represent the plants most 
commonly encountered. 


TREES 
Scientific name Common name 
Aesculus californica__...-------------. -- California buckeye. 
Pinus sabiniana...-------------------- Digger pine. 
Populus fremontit__...-.--------------- Cottonwood. 
Quercus douglasit__.-.-.---.-.---- =. -- Blue oak. 
O. kelloggii- oo we e California black oak. 
O lobala tena ae E California white oak. 
Q. wislizent ------------- Interior live oak. 
SHRUBS 
Artemisia californica__.--------.------- California sagebrush. 
Cephalanthus occidentalts_._____--------- Buttonball bush. 
Rhamnus californica_------------------- California buckthorn. 
Rhus diversiloba______----------------- Poison-oak. 
HERBS 
Amaranthus graecizans- ---------------- Tumbleweed. 
Ambrosia psilostachya --------------- _. Ragweed. 
Brassica nigra_..-.--.---- ----------— Black mustard. 
Centaurea melitensis__...----.-----.---- Star-thistle. 
C. solstitialis. ......-.---__...--.--_.-- Barnaby’s thistle. 
Chenopodium betrys__...------.---.---- Jerusalem-oak. 
Cichorium intybus---------------------- Chicory. 
Convolvulus arvensis ------------------- Field bindweed. 
Eriogonum nudum--.------------------ Barestem eriogonum. 
Erodium botrys------------------------ Big heronbill. 
E cielaric oa RE annan E Alfileria. 
Eschscholtzia californica. --------------- California~poppy. 
Helianthus annuus--------------------- Common sunflower. 
Lactuca serriola.......-------.--------- Prickly lettuce. 
Lepidium draba___----.---------------- Pepperweed whitetop, or peppergrass. 
Lupinus bieolor.. -..-...--------------~ Bicolor lupine. 
Lo ROU a ie ices wi ie Sky lupine. 
Madia elegans.-----.------------------ Tarweed. 
Medicago hispida- --------------------- Burclover. 
Melilotus alba_..-...------------------ White sweetclover. 
M Andler eee Serene cewek es Annual yellow sweetclover. 
GRASSES 
Cynodon dactylon....------------------ Bermuda grass. 
Distichlis stricta_..---------.---------- Saltgrass. 
Echinochloa crus-galli___-.-.-.---------- Barnyard grass. 
Elymus triticoides..__----------------- Wildrye. 
Avena fatua.__-.------------.--------- Wild oat. 
Briza MNO ascbe sae Sacer ees St Little quaking grass. 
Bromus carinatus__..------------------ California brome. 
B: Molli oo oh ee aa Sle bed es ene Soft chess. 
Bo T E A shes sack Red brome. 
B. rigidus- 2222 essin pn on eee eee Ripgut. 
By: secalinusg: A E Cheat 
Festuca confusa_....-.-------+---------- Fescue. 
Hordeum murinum_._.-.--------------- Mouse barley. 
Lolium multiflorum- ------------------ Italian ryegrass. 


Phalaris minor- ------ ET EE E Canarygrass. 
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EARLY HISTORY AND POPULATION 


Sacramento, more than any other one city, played the key role in 
the early history of California after the Padres. It was founded in 1839 
by Captain John A. Sutter, the first white settler in this region and 
county. The settlement he began was christened New Helvetia, but 
this was later changed to Sacramento, a name derived from the 
adjacent river. Settlers trickled in slowly until the discovery of gold 
at Coloma (in El Dorado County) in 1848 (8). The population since 
then has steadily increased and in 1950 was 137,572. 

Sacramento County was formally organized in 1851 with bound- 
aries about as they are today. California became a State in 1850, and 
the city of Sacramento, laid out in 1848, was selected as the permanent 
State capital. Because of its central location, the city benefited 
greatly by the volume of commerce brought first by the gold mines 
and later by industries and agriculture. 


INDUSTRIES AND MARKETS 


Most of the industrial establishments in and near Sacramento pack 
or process fruits, vegetables, meats, and dairy products. Also located 
in or near the city are a number of factories providing boxes, crates, 
and tin cans; flour, feed, and rice mills; and nut- and olive-processing 
plants. Two wineries are located at Florin, one at Mills, two near 
Perkins, and one a few miles northwest of Galt. The concentration 
of a wide variety of processing industries in and near Sacramento 
provides a ready market for much of the farm produce of the region. 
Raw products are drawn chiefly from a 50-mile radius. Milk is col- 
lected daily from all parts of the county. These industries affect the 
acreage and kind of crops planted. 

Sacramento is a distributing center for much of the heavy equip- 
ment used in the mines and mills in the Sierras and for a considerable 
proportion of the farm machinery and hardware used throughout the 
interior valleys. Building materials, chemicals, electrical goods, and 
many other supplies are wholesaled from here. Two major railroads, 
the Southern Pacific and Western Pacific, have shops at Sacramento 
and Roseville (in Placer County). 


TRANSPORTATION 


The first railroad in the State, built in 1856, ran from Sacramento 
to Folsom. As more railroads were built Sacramento became the 
converging point for the transcontinental lines and the coast and 
valley railways. 

Most of the transcontinental highway traffic through northern 
California passes through Sacramento, as does that from Los Angeles 
to Portland, Oreg. United States Highways Nos. 40 and 50, used by 
traffic to eastern cities, cross the Sierra Nevada to the east. 

Local transportation requirements are met by a number of railroad 
lines and highways. United States Highways Nos. 40, 50, and 99, 
which converge at Sacramento, pass through the important agricul- 
tural parts of the area. All parts of the area are within reach of a 
network of paved or surfaced secondary roads, so that transportation 
of field crops and livestock is possible at any season. 

Commercial truck lines and main or branch bus lines serve most of 
the communities. Freight can be shipped to San Francisco by water. 
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Transcontinental airlines use the facilities of the Sacramento municipal 
airport to bring mail and passenger service to this region. 


SCHOOLS, FARM ORGANIZATIONS, AND IMPROVEMENTS 


The rural areas of Sacramento County were served by 6 high 
schools at the time of survey. Each of the 60 rural school districts 
had 1 or more elementary schools. There were 18 elementary schools, 
5 junior and 2 senior high schools, 1 junior college and one 4-year 
State college in Sacramento. The city schools offer night courses in 
many cultural, commercial, and industrial subjects. There are no 
tuition fees, and college credit is given for some courses. Adult 
attendance 1s encouraged. 

One active rural organization is the Farm Bureau. Mectings are 
usually held in schoolhouses, community halls, or buildings owned by 
the farm center. The Grange and the Associated Farmers are other 
active rural organizations in the County. The Department of Agri- 
culture and Land Grant colleges sre represented by the county Farm 
Advisor, who disseminates information collected by these agencies and 
promotes better farming practices. Boys’ and girls’ 4-H Club work 
eee the county is organized by the county Farm Advisor and 
his staff. 

All farm homes except isolated ranches in the eastern part of the 
area have electric power which is used both in the home and to pump 
water for irrigation. The quality of farm houses in general is asso- 
ciated with the productivity of the soils; those on the shallow and 
hardpan soils usually are poorer than the others. This is not true 
within a radius of 15 miles of Sacramento, where homes are owned by 
city workers who derive little of their income from their small rural 


holdings. 
AGRICULTURE 


Largely because of differences in the climate and soils, agriculture 
in the Sacramento Area varies with the locality. The temperature 
range favors the growth of a wide variety of crops, although danger 
of winter frosts makes the growth of semitropical fruits like oranges 
uncertain. The somewhat cooler temperatures also cause the area to be 
unsuitable for cotton or raisin grapes. Prunes, however, are success- 
fully produced and dried in this section. The chief form of agriculture 
in the foothills is livestock grazing. On the old alluvial plains and 
on some of the deeper upland soils extensive areas are planted to 
dry-farmed grain. On the deep, recent alluvial soils where intensive 
cultivation and irrigation are possible, farmers raise a variety of 
orchard fruits, nuts, and truck and field crops. In basin areas rice, 
other grain crops, and some truck and field crops are grown. One of 
the most important agricultural enterprises in the area is poultry 
raising. In this activity most of the poultry feed is produced on land 
not included in the poultry farms, 


CROPS 


The following pages contain a brief discussion of the important 
crops in the area. Sacramento County crop acreages in stated years 
are given in table 2, as compiled from United States census reports. 
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Taste 2.—Acreage of the principal crops and number of bearing fruit 
trees and grapevines in Sacramento County, Calif., in stated years 


Crop 1929 1939 1949 
Acres Acres Acres 
Come cae sacs h ses ee saree AAE 4, 124 3, 133 5, 152 
For grät- usei doesn dl eet eee ee eS 3, 006 2, 321 4, 211 
Hogged, grazed, or cut for fodder or silage- - 1, 118 812 941 
Small grains threshed: 
Batley acess joke toe ee eae eee 21, 763 27, 601 41, 224 
Oats. Ssi2ccssensecuase E oe i 10, 297 14, 092 10, 954 
Sorghum, grain. .<oselsssccccossscesese | 840 4, 165 8, 530 
Wheaton oe ee oe ieee 34, 521 31, 593 22, 527 
Albay... 22: E 31, 053 28, 119 45, 372 
Alfalfgeace tuo eke eee oes oee sees 12, 901 12, 141 18, 365 
Clover and timothy, alone or mixed_. - -_- 33 1, 361 1, 981 
Annual legumes cut for hay_----.------- 88 149 (6) 
Small grains cut green- ----------------- 15, 348 10, 737 20, 613 
Other hay cut, including wild hay... -._-__-| 2, 683 3, 731 4, 463 
Beans, dry -- -. -- 10, 169 3, 650 5, 906 
ODS. ceo. eel aes 763 2, 042 T 
Ricê corrs se seista EEEE 677 1, 536 9, 332 
Susar Peets sr ee ee E 665 10, 235 11, 272 
Truck crops for sale: 
Asparagus_....------------------------ 23, 578 9, 218 1, 951 
Beans, snap or string. .--_--.----.------ 1, 952 36 7 
Beets, table... = 2222-2 2-2 -¢---see5e25 595 24 @) 
Berries other than strawberries_---...---- 69 132 52 
Osbbate. E 25 2oe ete Slew oe eed 207 164 125 
Oarrots=. 22.524. s42s2555ac2hceenrec ct 226 106 57 
Cauliflower... a-cncesusedoous seuss 30 116 72 
Celery -bossen tsaa Sede eee 2, 965 72 20 
Cucumbers_-_-------------------------- 640 308 295 
Lettuce: see csew ct cent ste eels 544 257 244 
Melons, including watermelons.---------- 188 160 74 
Baake T: S A A T 374 50 2 364 
Peas COO eo swede weeicn weed ae 494 70 739 
Potatoes, Irish, home use or for sale------ 156 32 35 
Spinach... te he eee weet ee 1, 387 300 ii 
Squash... o..- ose ete ee tee 20 13 90 
Sweet corn________..-.---------------- 392 167 209 
Btrawberries...c- «122-4446 sew wennnaaee 607 1, 140 266 
MOMALQeSs cose het cece supe lee bee ee 2, 621 4, 805 8, 207 
Orehard fruits and nuts: Number Number Number 
PPlë--spsses tre sternia trees__ 14, 372 3, 782 1, 909 
Apricot. ._...-_..-._._---~------ o----| 41, 354 17, 429 8, 454 
AIMONG atv deen ERE do__- 195, 699 116, 164 92, 690 
Cherry -resona ace sees ee do---- 53, 936 23, 930 13, 576 
Cis E E EEE do----} 102, 401 36, 137 16, 672 
Wigs cot asetoceeeet seo oe dos. 16, 583 6, 479 4, 241 
Grapevines._.___---------------------- 9, 250, 363 |5, 074, 303 | 2, 792, 160 
IVE soso E E EE E do--- 159, 882 76, 355 79, 994 
Peach____.._..------------------ do__-_| 4345, 881 | 480, 030 26, 659 
Pears 22s<cccsensesegen lee! do__--} 728,259 | 346, 975 445, 146 
PersiMMOn oe nnee secccecescees doss.s 859 1, 822 Q) 
Plum and prune.----------------- do----| 527, 767 190, 696 89, 747 
Pomegranate 437 258 ? 
uince------ 5, 380 6, 317 1 
Walnut sec0o ccessssconiepas Anni 19, 126 26, 644 30, 467 


1 Not reported. 

2 Dry onions only. 

3 Does not include acres with less than 10 bags harvested. 
4 Includes nectarines. 
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ALFALFA 


Alfalfa is grown chiefly on bottom lands along the Sacramento, 
American, and Cosumnes Rivers on soils of the Columbia, Sacra- 
mento, and Hanford series, and occasionally on the deep phases of 
San Joaquin soils. The principal variety is Chilean. Commercial 
stands usually last 4 or 5 years and produce 5 or 6 cuttings a season. 
Most of the alfalfa grown on the San Joaquin soils and part of that 
grown along the Sacramento River is pastured or fed directly to dairy 
cattle. Much of that grown in the American Basin just north of 
Sacramento is baled and sold for hay, both locally and on the general 
market. An alfalfa meal plant near Walnut Grove takes most of the 
alfalfa grown in that neighborhood. The meal is used almost solely 
for mixed poultry feeds. No serious diseases or pests affect alfalfa 
in this area. When alfalfa caterpillars are numerous, they are con- 
trolled by clipping the stand and flooding. Little commercial fertil- 
izer is used on alfalfa, except for occasional applications of super- 
phosphate. 

APRICOTS 


Most of the apricot orchards in this area are small ones in the 
northeastern part of the county, mainly on soils of the Whitney 
series. The principal varieties are Blenheim and Royal. Yields are 
not high. Brown rot, the most common disease, is controlled by 
sprays of calcium arsenate or bordeaux mixture. Little fertilizer is 
used. Fertilizers furnishing 70 to 100 pounds of nitrogen an acre are 
the most effective for apricots in this area. 


ASPARAGUS 


Asparagus is grown on the river-bottom soils of the Sacramento 
River and the lower part of the American River, chiefly on soils of the 
Columbia, Sacramento, Burns, and closely related series. Little 
commercial fertilizer is used. Wireworms, the worst pest, can be 
partially controlled by flooding the land. Even this does not prevent 
considerable damage, and wireworms often completely ruin a stand. 
Asparagus is cut from February to May. The early part of the crop 
is sold mostly for fresh market use, but at the peak season in March 
and April much of it is canned. 


BEANS 


Beans, chiefly Pink and Cranberry varieties, are grown mostly 
along the Sacramento River on soils of the Columbia, Sacramento, 
and related series. The yields on Columbia soils are particularly 
good. Little commercial fertilizer is used. The major pests and 
diseases affecting beans are root rot, wireworm, and red spider. 
Sulfur dusting by airplane is occasionally attempted to control red 
spider, but the main control for all three problems is crop rotation. 


CHERRIES 


Cherries are grown mainly along the banks of the Sacramento 
River on Columbia or Sacramento soils and on the Chualar soils 
along Linda Creek, but some cherry trees are also grown on the 
Whitney and a few other soils. Yields are fairly high, particularly 
along the Sacramento River. The main variety is Royal Ann; 
other varieties are Bing and Black Tartarian. Brown rot affects 


12 SOIL SURVEY SERIES 1941, NO. 11 


cherries and is controlled mainly by spraying with bordeaux mixture, 
Some fertilizer, mainly nitrogen-bearing kinds, is used on cherries. 
The rate is 70 to 100 pounds of nitrogen an acre. Even larger quanti- 
ties are applied to some of the older orchards. 


CITRUS FRUITS 


Citrus plantings in the county are confined to the district around 
Fair Oaks. Navel orange groves predominate but there are a few 
acres of grapefruit. The plantings are small, and yields are not high. 
Commercial fertilizers are not used extensively, but green manure 
crops, mostly mustard, are used almost universally. The winter 
weather is not so warm as it should be for citrus fruit, and frost 
materially reduces the yield. Orchard heaters are not used exten- 
sively in the citrus groves of this area. 


GRAIN SORGHUM 


Grain sorghum is grown extensively on bottom lands along the 
Sacramento River and in places on the bottoms along the Cosumnes 
and American Rivers. It is a rotation crop, and the grain is used 
mostly in mixed feeds, especially for poultry. The crop is seldom 
fertilized. Its main disease is smut, for which there is no definite 
control except crop rotation. 


GRAPES 


Of the grapes grown in the area, by far the most important variety 
is the Tokay. Thompson Seedless and Mission grapes are grown in 
smaller plantings. The Tokay are grown principally on soils of the 
San Joaquin series, mainly in the district between the American and 
Cosumnes Rivers. The early grapes are shipped to market for table 
use, and later grapes are sold to wineries. The Mission grapes are 
used almost entirely for wine. They are grown in the Fair Oaks- 
Folsom area, mostly on the Whitney soils but to some extent on the 
Redding, Corning, San Joaquin, and Alamo soils. 

Yields of grapes vary, mainly according to soil conditions. Tokay 
grapes on the Honcut soils have yielded as high as 15 tons per acre, 
whereas they seldom yield 5 tons on the San Joaquin soils. Yields of 
4 or 5 tons an acre are considered fairly good on most of the soils. 
The wine grapes are usually not as well cared for as the table grapes 
and give lower yields. 

Some commercial fertilizer is used on the table grapes, but experi- 
ments conducted through the Farm Advisor’s office indicate that 
very little benefit is derived from fertilizing. The principal diseases 
of grapes are phylloxera and mildew. Phylloxera can be partly 
controlled by use of resistant root stock; and mildew is controlled by 
dusting with sulfur. 

HOPS 


In this area hops are grown only on the Columbia and Hanford 
soils, chiefly on the bottom lands along the American and Cosumnes 
Rivers. The crop is normally heavily fertilized with manure, green 
manure, and commercial fertilizer. Where satisfactory manure or 
green-manure fertilizers are available, the common commercial 
fertilizer is 0-10-10 or 0-12-12; but where the organic materials are 
not sufficient the common mixes are 10-10-5 and 6-12-8. Fertilizer 
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is applied as a side dressing at the rate of 600 to 800 pounds an acre 
early in spring. The use of fertilizer often increases the yield as 
much as 2 to 3 bales an acre. The common diseases and pests of hops 
are mildew, which is controlled by dusting with copper compounds, 
and red spider, which is controlled by treatment with sulfur and 
dinitro compounds. 

Labor costs are high for the handling and harvesting of hops. 
Yields of 8 to 10 bales an acre, each bale containing approximately 200 
pounds of cured hops, are considered good. 


OLIVES 


Olives grow on a variety of soils, but the largest acreages are on 
soils of the Whitney series in the Fair Oaks-Folsom district. Some 
orchards are in the eastern part of the Sacramento Valley, mostly on 
San Joaquin and Redding soils, but many of these have been abandoned. 
The trees, which are in small scattered plantings, are not fertilized. 
The principal disease, olive knot, is controlled by surgery. Olives 
for canning and oil are sold to two processing plants in the vicinity 
of Sacramento. 

PEACHES 

The peach orchards are not large and are located mostly on Co- 
lumbia and Hanford soils along the Sacramento and American Rivers 
and fairly close to the city of Sacramento. About three-fourths of the 
trees are clingstone varieties grown exclusively for canning, and one- 
fourth are freestone peaches, usually marketed fresh. Peach blight, 
the principal disease, is controlled by spraying with bordeaux mixture 
in fall. Some nitrogenous fertilizers are used successfully on peaches, 
but as a rule no fertilizer is used. 


PEAS 


Peas are grown mostly on the bottom land along the Sacramento 
River, and are sold fresh. Peas are grown in winter, usually without 
irrigation, and receive little commercial fertilizer. Aphids, for which 
there is little or no control, are the principal pest. Mildew often 
causes considerable damage during the prolonged periods of rainy or 
cloudy weather. Peas are often followed by a late crop, such as 


tomatoes. 
PEARS 


Pears are grown in this area chiefly along the banks of the Sacra- 
mento River. The orchards, seldom more than a quarter of a mile 
from the stream, are mostly on Columbia and Sacramento soils. The 
trees are planted close together and yields are heavy. Bartlett pears 
are in the majority. A small acreage is in Winter Nelis and Hardy, 
which are grown mostly on the Whitney, Siskiyou, and Holland soils 
in the vicinity of Folsom. Yields here are much less than for the 
Bartletts along the Sacramento River. The main diseases and pests 
are pear blight, controlled by surgery; codling moth, controlled by 
frequent applications of lead arsenate sprays; and San Jose scale, 
controlled successfully by dormant oil sprays. Nitrogenous fertilizers 
are used to some extent on Bartlett pears with favorable results, 
especially on old trees. 
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PLUMS AND PRUNES 


Plums and prunes are grown on a relatively large acreage in this 
area. Most of the plum orchards are in the Folsom-Fair Oaks district 
and in the vicinity of Mills and Perkins. Some of the most common 
varieties grown. are: President, Duarte, Beauty, Tragedy, Wickson, 
Santa Rosa, and Formosa. The fruit is marketed fresh. Prunes are 
grown chiefly along the river bottoms of the Cosumnes River, par- 
ticularly near Slough House, on the Hanford soils. Yields are fair 
to good, but the source of irrigation water is not dependable in this 
district. Both plums and prunes are affected by brown rot, red 
spider, and aphids. The brown rot is controlled by sprays of calcium 
arsenate or bordeaux mixture; red spider by sulfur dust; and aphids 
by commercial sprays. Little fertilizer is used on plums or prunes. 


RICE 


Rice is grown in the American Basin on soils of the Alamo, Freeport, 
and Sacramento series. This is the only part of the area suitable for 
rice. The nights are too cool for it to mature properly clsewhere 
along the Sacramento River. Water requirements are high—7 or 8 
acre-feet of water cach season. Little commercial fertilizer is used. 
No specific diseases or pests need control. 


SMALL GRAINS 


Large acreages of wheat, oats, and barley are grown in this area. 
Most of the wheat, principally Baart and White Federation varieties, 
is planted on soils of the San Joaquin, Redding, Alamo, and Whitney 
series and is dry-farmed. Because summer fallowing is necessary for 
successful dry-farming in this area, nearly all the grain is sown in fall. 
Yields are fairly low, from 8 to 20 bushels an acre. Wheat is sus- 
ceptible to smut, for which the seed is treated with copper carbonate. 

Oats are grown mainly as a fill-in crop. They often are planted 
with vetch and either cut for hay or used as a green-manure crop. 
Acreages are generally large, but extremely variable from year to 
year. Most oats and oat-legume crops are grown under irrigation, 
mainly near the Sacramento River on soils of the Sacramento and 
related series. 

Barley is grown widely. On the river-bottom soils, irrigation is 
not needed during most seasons. On the Redding, Corning, Alamo, 
Whitney, and San Joaquin soils, barley is dry-farmed in about the 
same way as wheat, but yields are somewhat higher. Along the river 
bottoms, barley is used mainly in rotation or as a fill-in crop during 
the early part of the season and is followed by a crop such as beans or 
late tomatoes. Barley stripe, the principal disease, can be controlled 
fairly successfully by treating the seed with copper carbonate. No 
commercial fertilizer is used on barley or any of these small-grain 


crops. 
STRAWBERRIES 


Strawberries are grown almost exclusively on San Joaquin soils near 
Florin and Elk Grove. The plants are set out in raised beds, with 
either 2 or 4 rows to the bed. Stands last 4 or 5 years and produce 
most heavily during the second and third years. The strawberries 
are nearly all fertilized annually with 600 to 1,000 pounds of complete 
fertilizer an acre. The percentage of nitrogen in the fertilizer is 
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usually increased as the plants get older. Fertilizer mixtures fre- 
quently used at the time of survey were 4~10-10, 6~-12-8, or 8-6-8. 
The common pest of strawberries in this area is crown borer, which is 
controlled by roguing and rotation. Several seasons must elapse, 
however, before a field can be replanted successfully to strawberries, 


SUGAR BEETS 


Sugar beets are grown on, soils of the Sacramento, Columbia, Han- 
ford, and related series. Yields are fairly high. Most plantings 
receive either green manure or commercial fertilizer. The type of 
commercial fertilizer preferred for sugar beets is high in nitrogen, or in 
nitrogen and phosphorus, and contains little if any potash. Fertiliz- 
ers commonly used are urea, ammonium phosphate, 10—-10—-5, or 
liquid ammonia. The usual applications are about 200 pounds an 
acre of urea or ammonium phosphate or 300 pounds of 10-10-5. 
Applications of liquid ammonia usually supply 70 to 100 pounds of 
nitrogen per acre. No beet-sugar factories are located within the 
area, and most of the beets grown are sent to Clarksburg Gn Solano 
County), about 18 miles south of Sacramento, or to Knights Landing 
(in Yolo County), about 25 miles northwest of Sacramento. The 
principal diseases of sugar beets are root rot, which is controlled by 
rotation; and curlytop, which is controlled partly by rotation but 
more effectively by the use of resistant varieties. 


TOMATOES 


Tomatoes are grown on the Columbia, Burns, and Sacramento soils, 
They yield as much as 30 tons an acre under favorable conditions, 
‘Yields on the San Joaquin soils are much less, seldom averaging above 
10 tons an acre. More than 90 percent of the tomatoes grown in 
the area are canned. Little fertilizer is used in the production of 
canning tomatoes. The principal diseases are fusarium wilt and 
verticillium wilt, which are controlled by rotation. Tomatoes are 
not planted more than 2 years in succession on the same field. 


TRUCK CROPS 


Truck crops in wide variety are grown in the Sacramento Area, 
mostly along the river bottoms of the Sacramento River and the lower 
part of the American River. Considerable acreages are also grown 
on the San Joaquin and Perkins soils south and southeast of the city 
of Sacramento. Crops grown primarily for marketing fresh are 
usually fertilized heavily, whereas those grown mainly for canning are 
not so heavily fertilized. Most of the insect pests and diseases of 
root crops are controlled by crop rotation; pests of leafy crops are 
controlled by sprays. 

LIVESTOCK 


Livestock in this area can be divided into grazing stock and stock 
that is intensively fed. The first group consists of beef cattle and 
sheep that graze on the alluvial plams or in the foothills of the eastern 
part of the area. Cattle can graze in this area throughout the year, 
although most herds are pastured im the higher mountains from June 
to late October. Some supplemental feeding is usually necessary late 
in summer or early in fall, and feeding lots or irrigated pastures are 
generally used in finishing beef cattle for market. Some sheep are 


16 SOIL SURVEY SERIES 1941, NO. 11 


also raised on irrigated pastures, and they commonly are pastured on 
grain-stubble and other fields after harvesting. 

The second group consists mainly of dairy cattle and poultry. 
Dairy cattle are usually kept on irrigated pastures, and much of the 
milk goes to Sacramento for distribution or processing. Much of 
the poultry is raised on small farms near Sacramento as a part-time 
enterprise. Ilogs are generally raised where garbage and spoiled 
or damaged crops are available. 

Table 3 gives the number of specified livestock in Sacramento 
County in 1930, 1940, and 1950. 


Tase 3.—Number of livestock on farms in Sacramento County, Calif., 
in stated years! 


Livestock 1930 1940 1950 


Number Number Number 


Horsea iura aN 5, 769 2 3, 109 2, 297 
Mulës- ooeec ananena EN 788 2 231 77 
oi E a a E E E T 29, 878 2 27, 598 54, 662 
Milk COWSi.2525 2 scene boeken ote, 10, 860 13, 884 18, 145 
Sheep and lambs__-_---_-_-_---- pe EE 60, 347 | 317,314 32, 552 
OWING ini c oe oleae eae eae beeen 9, 996 48, 281 10, 820 
Chickens: i oc. nche teen ENER 2 595, 581 | 4 497,072 | 45738, 172 
Other poultry-------------------------—- 71,293 | 4138, 612 517, 465 
Goats and kids___..-__------------------- 498 4372 790 
1 All ages on April 1, except as noted. 4 Over 4 months old on April 1. 
2 Over 3 months old on April 1. 5 Turkeys only, 4 months old and 
3 Over 6 months old on April 1. over. 


SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and map- 
ping of soils in the field. The soil scientist walks over the area at 
intervals not more than one quarter of a mile apart and bores into 
the soil with an auger or digs holes with a spade. Each such boring or 
hole shows the soil to consist of several distinctly different layers, 
called horizons, which collectively are known as the soil profile. 
Each of these layers is studied carefully for its characteristics that 
affect plant growth. 

The color of each layer is noted. The darkness of the surface layer 
is usually related to its content of organic matter; streaks and spots of 
gray, yellow, and brown in lower layers generally indicate poor drain- 
age and poor aeration. Texture, or the content of sand, silt, and clay 
in each layer, is determined by the way the soil feels when rubbed 
between the fingers and is later checked by mechanical analysis in the 
laboratory. Texture affects the quantity of moisture, plant nutrients, 
and fertilizer held available to plants, and difficulty of cultivation. 
Structure, or the way the soil granulates and the number of pores or 
open spaces between particles, indicates how easily water and plant 
roots can penetrate the soil. Consistence, or the tendency of the soil 
to crumble or to stick together, indicates whether the soil will stay 
open and porous under cultivation. The underlying rocks and the 
resulting parent. material from which the soil has been developed 
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affect the quantity and kind of plant nutrients the soil may contain. 
Simple chemical tests show how acid or alkaline the soil may be.’ 
The depth to bedrock or to compact layers is determined. The 
quantity of gravel or rocks that may interfere with cultivation, the 
steepness and kind of slope, the quantity of soil lost by erosion, and 
other external features are observed. 

On the basis of all these characteristics, soil areas much alike in the 
kind, thickness, and arrangement of their layers are mapped as one 
soil type. If other characteristics significant to agriculture vary a 
great deal, the soil type may be separated into two or more phases. 

All the soil types that have about the same kind, thickness, and 
arrangement of layers, except for texture of the surface layer, are 
included in the same soil series. The name of a place near where a soil 
series was first found is chosen as the name of the series. Thus, 
Hanford, Whitney, and Honcut are names of important series in the 
Sacramento Area. Three types of the Hanford series are found— 
Hanford sand, Hanford loamy fine sand, and Hanford very fine sandy 
loam. These differ in the texture of the surface soil, as their names 
show. Hanford loamy fine sand is divided into three phases: Hanford 
loamy fine sand, nearly level; Hanford loamy fine sand, overflowed, 
nearly level; and Hanford loamy fine sand, channeled, nearly level. 

When very small areas of two or more kinds of soil are so intricately 
mixed that they cannot be shown separately on a map of the scale 
used, they are mapped together, and the areas of the mixture are 
called a soil complex. Siskiyou-Holland sandy loams, rolling and 
hilly, is a complex of Siskiyou sandy loam, rolling and hilly, and 
Holland sandy loam, rolling and hilly, in the Sacramento Area. 

Areas such as steep terrace escarpments, areas affected by mining 
operations, and dry stream beds that have little true soil are not 
designated with series and type names but are given descriptive 
names and called miscellaneous land types. Terrace breaks, Slickens, 
Tailings, and Riverwash are miscellaneous land types in the Sacra- 
mento Area. 

The soil type or, where the soil type is subdivided, the soil phase is 
the unit of mapping in soil surveys. It is the unit or the kind of soil 
that is most nearly uniform and has the narrowest range of character- 
istics. For this reason land use and soil management practices can be 
more definitely specified for it than for broader groups of soils that 
contain more variation. One can say, for example, that soils of the 
Whitney series are used largely for production of small grain, orchard 
fruits, and berries. More detailed statements can be made for types 
and phases: for example, that Whitney fine sandy loam, steep, is used 
entirely for grazing because of its steep (25-+ percent) slopes; that 
Whitney fine sandy loam, deep, undulating and rolling, is a little 
better suited to orchard trees than comparable Whitney soils because 
of its deeper profile; or that Whitney fine sandy loam, rolling and 
hilly, is more susceptible to erosion under clean cultivation than are 
the phases on lesser slopes. All of these phases are included in 
the Whitney series. 

3 The reaction of the soil is its acidity or alkalinity, expressed mathematically 


as the pH value. A pH value of 7 indicates precise neutrality; higher values, 
alkalinity, and lower values, acidity. 


289763—54——2 
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SOILS 


The soils of the Sacramento Area are extremely variable. They 
range from strongly acid to calcareous, and from very low in organic 
matter to highly organic. Some are deep recent alluvial soils; others 
are shallow residual soils of the uplands. All occur within an area 
having fairly uniform climatic conditions, and the differences among 
the soils are mainly caused by differences in parent materials, drainage, 
and topography. Most of the alluvial soils are of mixed mineralogical 
origin, and some have not been in place long enough to develop dis- 
tinct profiles, whereas others have strongly developed profiles. The 
as a at elevations ranging from 5 feet below to 800 feet above 
sea level. 

SOIL SERIES AND THEIR RELATIONS 


The soil series of this area are placed in four groups according to 
distinct physiographic divisions: (1) Soils of the uplands developed on 
consolidated bedrock; (2) soils developed on flood plains and recent 
alluvial fans; (3) soils developed on old alluvial plains and terraces; 
and (4) soils developed in alluvial basins. An additional group con- 
sists of miscellaneous land types. Following is a discussion of the soil 
series by physiographic groups. 


SOILS OF THE UPLANDS DEVELOPED ON CONSOLIDATED BEDROCK 


The soils of the Auburn, Holland, Siskiyou, Whiterock, Dorado, 
Amador, Whitney, Pentz, Peters, and Ayar series are in this group. 
In general, they are used for pasture, but most of the Whitney soils are 
cropped. Dry-farmed grain and a wide variety of fruit and nut crops, 
including practically all of the citrus fruits of the area, are grown on 
Whitney soils. Grain fields are extensive, but most fruit orchards and 
vineyards are small plantings ranging from less than 1 acre to 10 or 15 
acres. Most of the fruit grown on these soils is for home use. The 
operators have outside sources of income, usually employment in 
Sacramento or in the railroad yards or shops in Roseville Gn Placer 
County). 

The small farms on the Whitney soils produce mainly for home use. 
The owners usually have a few chickens, a cow or two, and several 
kinds of fruit trees. The trees are seldom properly pruned, irrigated, 
or sprayed, hence yields are not high and the fruit is often of inferior 
quality. Some fruit is also grown on small acreages of Holland and 
Auburn soils near Folsom. Some vegetables and field crops are also 
grown on these soils at the State Prison Farm near Folsom. 


SOILS DEVELOPED ON FLOOD PLAINS AND RECENT ALLUVIAL FANS 


In this group are soils of the Hanford, Chualar, Honcut, Rydberg, 
Columbia, Bear Creek, and Oakley series. These soils are ordinarily 
suitable for intensive agriculture and are used for a wide variety of 
truck, field, and fruit crops. The crops are generally of good quality, 
and yields are high. Hops are grown only on these soils, and yields 
aresatisfactory. Many of the as are still subject to overflow. Many 
areas flooded for a short time in winter are located along the Cosumnes 
River and farmed to alfalfa, grain sorghum, hops, and some fruit, 
mostly prunes. Some lower areas along this river could be farmed if 
protected from flooding, but they are now used only for pasture, during 
the dry season. 
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SOILS DEVELOPED ON OLD ALLUVIAL PLAINS AND TERRACES 


The soils of this group are the Corning, Redding, Perkins, San 
Joaquin, Alamo, and Glann. They have moderately or strongly 
developed profiles and are located on areas of old valley-fill material 
that occupy valley plains and terraces. Most of the soils are used for 
dry-farmed grain or range pasture. Grain yields are variable and 
dependent upon the season. Summer fallowing is generally practiced. 
Wheat is grown more widely than barley on these soils. Wheat yields 
from less than 8 to as much as 20 bushels an acre, and barley slightly 
more. ‘The pasture is of fair to good quality. 

Soils of the San Joaquin series, the most extensive of this group and 
long considered suitable only as grain and pasture land, grow a fairly 
wide variety of shallow-rooted crops under irrigation. Practically 
all of the strawberries grown in this area are on these soils. Yields 
are moderate. Good fields yield 5,000 to 6,000 quarts an acre. 
Grapes, mostly of the Tokay variety, are also grown on these soils, 
but yields are inferior to those on the Honcut and Hanford soils of 
the Lodi district immediately to the south. Some truck crops, such 
as lettuce, celery, carrots, leeks, radishes, and cauliflower, are grown 
in the vicinity of Perkins and Florin. Yields are fair to moderate. 

The San Joaquin soils are not so productive as the more recently 
developed alluvial soils. Nevertheless, they produce strawberries 
and Ladino clover as well as most other soils and probably should be 
used more commonly for these crops. A good stand of Ladino clover, 
properly managed, will support 10 or more head of sheep per acre for 
a 9-month period each year. Water for irrigation is a big problem, 
but the water table appears to be staying at a fairly constant level at 
the present rate of pumping. Other irrigated crops such as fruit, 
grapes, alfalfa, and field crops usually produce less than half as much 
an acre as they do on the recent alluvial soils. Ladino clover does 
very well on the Glann soil, but only fair on the Alamo. 


SOILS DEVELOPED IN ALLUVIAL BASINS 


Soils of the Sacramento, Freeport, and Burns series are in this 
group. These soils occupy low areas that under natural conditions 
were subject to overflow by the major streams. For the most part 
the soils are dark colored, contain moderately high to high quantities 
of organic matter, and do not have well developed profiles. Areas 
now being farmed are protected by levees, and the water table is 
controlled by drainage ditches. These soils are used mostly for irri- 
gated field and truck crops. Some pears and cherries are grown on 
the banks of the Sacramento River on the better drained natural 
levees, an eighth to a quarter of a mile wide, which are the only areas 
of these soils suitable for fruit trees. 

Large acreages of alfalfa, sugar beets, beans, and barley are grown, 
as well as a wide variety of truck crops. Asparagus and tomatoes 
are the most extensive truck crops. Rice is an important field crop. 
Farms are usually large. 


MISCELLANEOUS LAND TYPES 


Land types are mapped in places where practically no soil exists. 
Generally, such land types represent nonarable areas: Placer diggings, 
Riverwash, Scabland, Tailings, and Terrace breaks. In addition, the 
group includes Kitchen middens and Slickens, which have some 
agricultural value. 
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SOIL DESCRIPTIONS 


In the following pages, the soil types, phases, and land types are 
described in detail, and their agricultural relations are discussed. 
Their location and distribution are shown on the map, and their 
approximate acreage and proportionate extent are given in table 4. 


ALAMO SERIES 


The dark-gray clay soil of the Alamo series has developed from 
valley-fill materials that rest at shallow depths on old cemented 
hardpan substrata. The series is associated with the San Joaquin 
soils. It has similar relief and similar parent material, but it occurs 
in more poorly drained areas where the finer materials are washed in 
from surrounding slightly higher ground. 


Alamo clay (adobe), nearly level (0-1 percent slopes) (Aa).—This 
soil occurs in small bodies scattered over the valley plain and in larger 
areas along the lower edge of the valley plain near the valley trough. 

The surface soil, extending to depths of 6 to 15 inches, is dark-gray 
adobe clay. It swells and becomes only slightly permeable to water 
when wet, but shrinks and cracks deeply when dry. Small secondary 
cracks give it a somewhat flaky or coarse granular structure at the 
immediate surface. This layer contains many fine roots. 

The upper subsoil extends to depths of 12 to 30 inches; it is a 
dark-gray compact clay. The large surface cracks extend a consider- 
able distance down into this layer, but the secondary cracking that 
forms the small angular aggregates in the surface soil is absent. 
The material in this upper subsoil has a somewhat prismatic or 
blocky structure, and slightly darker colored colloidal stains glaze the 
surfaces of the aggregates. ‘The interior of the aggregates is somewhat 
mottled with rust-brown iron stains. Some buckshotlike pellets are 
found, but are not so numerous here as in the layer below. Some fine 
roots occur throughout this layer but fewer than in the surface soil. 
The reaction is about neutral. 

The lower subsoil, extending to depths of 20 to 60 inches, is grayish- 
brown or gray compact clay. When dry it forms somewhat cubical 
hard aggregates coated with colloidal stains. Considerable rust-brown 
or gray iron mottling and many buckshotlike pellets occur throughout 
this material. Segregated lime occurs in seams in this layer, and in 
some places there are dark shiny manganese stains and a few fine roots. 

The cemented substratum occurs at extremely variable depths 
ranging from 20 to 60 inches. This material, like that underlying 
the San Joaquin soils, is semiconsolidated and stratified. The upper 
part is platy. Some manganese stains occur along seams and cracks, 
and usually some segregated lime. The material is crumbly where 
lime is present in large quantities. 

This soil is used mostly for grain or grain hay and pasture. Grain 
yields are relatively poor, or somewhat less than on the San Joaquin 
soils except in fairly dry seasons. During wet seasons the water 
stands so long on the soil that it either drowns the grain or greatly 
retards its growth in the early part of the season. Pasture is fairly 
good. The soil is favorable for burclover, and some Ladino clover is 
grown under irrigation. In the American Basin this soil is generally 
deeper to the substratum, and here is is used mostly for rice grown 
in rotation with grain or grain sorghum. Rice yields are fair but not 
so good as on the Freeport and Sacramento soils in the same locality. 
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TABLE 4.——-Approzimate acreage and proportionate extent of the soils 


mapped in the Sacramento Area, Calif. 


Soil Acres Percent 
Alamo clay (adobe), nearly level__...-...-...---- Geese 35, 842 6. 4 
Amador fine sandy loam: 
Rolling and Dilly: oo onan ote et Bee 9, 063 1.6 
UOC Dope te E at cena ne tae eee ne aoe 683 sl 
Undulating-__..-.---.-.-.--.------- irae ghee aan EAr 1, 947 | .3 
Auburn stony loam: 
Rolling and: hilly. 26.2). wo pete eee eden bee 6, 676 1,2 
Bleep. 2h. hte ee ce hea De ee tei Rie ed eta S 2,751 .5 
Undulating -.___.-.---____------_._----_--__----- 485 a 
Ayar clay loam, rolling and hilly.----------------------- 160 (Q) 
Bear Creek gravelly loam, very gently sloping------------ 7,995 14 
Burns silty clay loam, nearly level____..____ Senses 3, 680 jak 
Chualar gritty clay loam, nearly level...-..-.-_..---..-- 400 .1 
Chualar gritty loam: 
Channeled, very gently sloping- ---------------- PERS 460 ad 
Very gently sloping---.___.--_...______. Bete D eae 3il «ll 
Columbia fine sandy loam: 
Channeled, nearly level.__..-_._.-.--- 0 ee 370 Fe 
Nearly jevel._.._-___- eee See eet er ene Pee tiie Rage 4, 244 .8 
Overflowed, nearly level_.....-....-_--___-_-.---___- 203 0) 
Columbia fine sandy loam (over Freeport clay), nearly level_ 115 Q) 
Columbia fine sandy loam (over Sacramento silty clay 
loam), nearly level.-------------------- Sle Sake Gee 395 sl 
Columbia loamy fine sand: 
Channeled, nearly level____ 436 wd 
Nearly levels oc. ccc: oe oe eae Sl ene eee eu ae 794 ¿l 
Overflowed, nearly level 51 (9 
Columbia loamy fine sand (over Freeport clay), nearly level. 262 (1) 
Columbia silt loam: 
Nearly level- -2-2-7222 02222 oe Bie ee 3, 459 .6 
2, 327 4 
161 Q) 
6, 378 11 
699 al 
12, 671 2.3 
6, 424 Li 
8, 824 1.6 
5, 617 10 
1, 156 12 
7, 887 1.4 
7, 693 L4 
128 Q) 
2, 421 4 
2, 892 £5 
3, 646 vide 
72 0) 
629 wl 
3, 691 ah 
6, 056 11 
960 .2 
889 .2 
Channeled, nearly level__..........._---.------------ 142 Q) 
Nearly level._...--..--___------_--.-----_-------e- 3,171 .6 
Overfiowed, nearly level._......-..._-----_----------- 1, 172 a 


1 Less than 0.1 percent. 


22 SOIL SURVEY SERIES 1941, NO. 11 


TaBLEe 4.—Approximate acreage and proportionate extent of the soils 
mapped in the Sacramento Area, Calif —Continued 


Soil Acres Percent 
Honcut loam (over San Joaquin hardpan substratum), 
nearly level occ nc cen awe teu ee cackconyaweneude ence 545 0.1 
Honeut very fine sandy loam: 
Nearly level occuc ects weve ueee eon A ea Eaa 1, 488 ee 
Overfiowed, nearly level___________.--__------ Lee 1, 782 3 
Honeut very ‘fine sandy loam (over Bear Creek gravelly 
loam), overflowed, very gently sloping___.._-..._-____ 2, 168 A 
Kitchen middens________/_-________.-_....___._-_._.. 171 Qe) 
Oakley loamy fine sand (over Glann loam), undulating ____ 882 2 
Oakley sand, undulating------------------------------- 108 6) 
Pentz loam: 
Rolling and/billy eisni enrere Stee eyed aes 2, 108 4 
Sleep Hoses ass taanoa sso Seka Sa eee 947 22 
Penta Redding gravelly loams: 
Rolling and hilly___...--------.---+-------+-----.-.- 17, 099 3.0 
Steep- --------------- DEE ciaseniod 5, 368 10 
U ndnlating 1, 836 <2 
Pentz sandy loam: 
Rolling and hilly- -------- QW E E EEL TOE 2, 236 4 
SE a o T E este eee acer eee eee, eee 1, 618 23 
Perkins gravelly loam, very gently unaolatinig = SEEE 6, 834 1.2 
Peters clay (adobe), rolling and hilly- ---- aE e 2, 839 .5 
Placer diggings... = 25 .2secos. 5-3 ee ae 4, 025 7 
Redding cobbly loam, undulating----------------------- 106 (G) 
Redding gravelly loam, undulating and rolling-~---------- 65, 905 11.7 
Riverwash.s.c sso. dhE r Raen ete Jae ose tee peed 1, 883 3 
Rydberg loam, very gently sloping---------------------- 248 (9 
Sacramento silty clay loam: 
Nearly leyele neenon en a E kes 17, 158 3.0 
Overflowed, nearly level__-_._---.-.--__-.----------- 354 ak 
San Joaquin loam-Alamo elay (adobe), very gently undu- 
lating..s-.-scohe een cese lle eee os SEEE S 6, 879 1.2 
San Joaquin loam: 
Deep, undulating... 202s o ia E 4, 833 .9 
Undulating -= -sara aeaee r ese ESATE 35, 510 6.3 
Very gently undulating----------------------------- 90, 490 16. 1 
San Joaquin sandy loam: 
Deep, undulating... 2. -soes.sereasedeececuessedeesse 10, 825 19 
Undulating. «ooo ene oe ede sleek 32, 860 5. 8 
Very gently undulating------------------------------ 4, 909 .9 
Seabland ode cole eee eee de alee couse es emee 1, 505 3 
Siskiyou-Holland sandy loams: 
Rolling and hily----------------------------------- 1, 420 3 
Stony and Steep- e cu jscce sous eE 513 sE 
Sliokeni saresti 2. costa eA a A 707 sT 
TADES eea e E 16, 404 2.9 
Terrace breaks, Redding-Corning soil materials, steep -___-_ 1, 705 3 
Whiterock stony loam: 
Roling and Ply 2sescécen2bee dees te eee 8, 379 1.5 
DCE ests ne pa ey a Gala SE et ae tl 1, 816 .3 
Whitney fine sandy loam: 
Deep, undulating and rolling-__.__.-.--.-.------------ 7, 246 1.3 
Rolling and Ailly see aen ee ee 25, 854 4.6 
we E S N E E Baebes ace eee 152 ® 
Uadalating N TESE EENES E ET T EES 6, 243 1.1 
Whitney revels sandy loam, rolling-------------------- 114 () 
Total- sasarina e eee ee A 562, 560 100. 0 


! Less than 0.1 percent. 
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AMADOR SERIES 


The soils of the Amador series have developed from the softer 
clayey and sandy material of the Valley Springs formation, and to 
a small extent on the Ione formation. They usually occur on gently 
rolling to hilly areas, are normally shallow with little profile develop- 
ment, and are strongly acid. The more nearly level areas have 
many small mounds that generally rise 8 to 12 inches higher than the 
surrounding depressions. The soil on the mounds is usually 12 to 18 
inches deep, whereas that in the depressions is only 4 to 10 inches. 

Although extremely variable in color, these soils are for the most 

art light brownish gray, pale brown, or very pale brown. They are 
light brown and pinkish gray in places. There is no distinct subsoil. 
Yellowish slaglike outcroppings, harder than the usual parent materials, 
occur in some localities. These are apparently iron deposits. The 
parent materials are usually soft, very light colored, sandy or clayey 
stratified formations. Some brush and tree roots penetrate the 
sandier materials, but seldom the clay. The clay of the Jone formation 
is highly kaolinitic, in places almost white, and is mined for ceramics. 

The Amador soils are closely associated with the Pentz and Peters 
soils. In many places they are associated with soils of the Redding 
series, which cap the formations giving rise to the Amador, Peters, 
and Pentz soils. In these places rounded hard gravel from Redding 
soil materials may be scattered over the surface of the soils oceupying 
the slopes below. The Amador soils may derive their reddish or 
pinkish cast from this material, although in some localities the clayey 
or sandy parent materials are reddish. 

Amador soils support a poor cover of grasses and associated plants 
and a scattered growth of the scrub oak and digger pine, or of manza- 
nita brush. Pasture is meager. Alfileria, red brome, and ripgut are 
the most common forage plants. None of these soils are under 
cultivation. 


Amador fine sandy loam, rolling and hilly (8-25 percent slopes) 
(As).—The 4- to 16-inch layer of this soil is predominantly very 
pale brown or light brownish-gray, but may be reddish or pinkish. 
Its texture varies. A few areas are coarser or finer than the typical 
fine sandy loam. The finer textured areas are silty and not very 
sticky; their clay is probably kaolinitic. There is no definite struc- 
ture. Many fine pores appear; some are tubular root holes and 
others are vesicular. The surface inch is slightly darker than the 
rest of this layer and is medium acid (pH 6.0). The rest is very 
strongly to medium acid, (pH 4.5 to 6.0).4. An accumulation of fine 
grass roots is found near the surfaces, but only the larger brush or 
tree roots extend through the profile. 

The subsoil is not very different from the surface soil in color, 
texture, structure, and reaction, especially in very shallow profiles. 
In the few areas where soil depth exceeds 20 inches, there is a thin 
finer textured layer in the subsoil. This layer is usually relatively 
massive loam or clay loam. The lower part of the soil has few roots, 


4 Soil reactions given in these descriptions were determined in the field by 
simple colorimetric methods. Although these tests give approximately correct 
results and are useful for rapid field examinations, they are not suitable for as 
aceurate interpretation as the more precise laboratory methods. 


24 SOIL SURVEY SERIES 1941, NO. 11 


but many vesicular pores. The reaction is usually strongly to very 
strongly acid (pH 4.5 to 5.5), but occasionally extremely acid (pH 4.0). 
The soil grades into very light colored, moderately soft sandstone or 
clayey bedrock. The clayey material is crumbly, not sticky, and 
probably highly kaolinitic. In places it is used for ceramics. 

Some well-rounded hard gravel may occur. Gravel, however, is 
foreign to the formation giving rise to this soil, and in some places its 
presence probably results from mixture of gravelly materials with the 
finer sediments when the soil materials were deposited. In other 
places this gravel is a remnant of Redding soil material. 

The natural vegetation consists of scrub oak, digger pine, and an 
undercover of sparse grasses. Some open grassy spots and some areas 
of brush, mostly manzanita with a little chamise, arefound. This soil 
is used only for range pasture, but forage is scanty and of poor quality. 
The sparse vegetation offers little protection against erosion, which is 
increased by overgrazing. Erosion is now moderate and confined 
mostly to a few small steep-sided gullies. 


Amador fine sandy loam, steep (25+ percent slopes) (Ac).—This 
soil has a variable profile ranging from very shallow to shallow. The 
surface soil is light brownish-gray, very pale-brown, or pinkish-cray 
fine sandy loam that includes some loam areas. The subsoil is of 
similar texture but of lighter color than the surface soil. It rests on 
parent bedrock of the Ione or related geologic formations at depths of 
6 to 24 inches. 

This soil is normally covered by manzanita or chamise brush or by 
scrub oak and digger pine. Some grass grows under the oak and digger 
pine but very little under the brush. The soil is used only for pastur- 
ing cattle and provides extremely meager forage. Because forage 
plants are such a small part of the cover, overgrazing seems to have 
had little effect on erosion. Erosion is severe on burned-over areas 
and moderate to slight where the vegetation has not been destroyed. 


Amador fine sandy loam, undulating (8-8-percent slopes) (Ap).— 
This soil is less eroded than the more sloping Amador soils. The 
hummocky microrelief is characterized by many small mounds and 
by depressions locally known as hogwallows. 

The surface soil is dominantly a very pale-brown or light brownish- 
gray fine sandy loam with many fine pores. The underlying subsoil 
is of the same or slightly finer texture and slightly more porous. The 
color varies, some arcas having a pale yellow, pale reddish, pinkish, 
or even purplish color. In some localities water-worn quartz gravel 
occurs on the surface. The depth to bedrock is usually less than 12 
inches in the depressions and seldom more than 20 to 24 inches on the 
mounds. The bedrock is soft, light-colored, clayey or sandy material 
of the Ione or related formations. 

The cover on this soil is mainly alfileria and annual grasses. The 
growth of grass is better on the mounds than in the depressions, 
although still meager in comparison with that on the Pentz or Peters 
soils. Sparse stands of red brome and ripgut grasses, and some soft 
chess furnish inferior forage. These grasses are used mostly for winter 
and early spring grazing for stock that is moved to the Sierras for 
summer and fall pasture. The scattered oak and digger pine offer 
some shade and shelter for stock in hot or stormy weather. 
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Soils of the Auburn series are formed in place from igneous and 
metamorphosed igneous rocks, principally andesites and amphibolite 
schists. The soils are stony and extremely variable in depth but show 
some evidence of profile development. They are normally shallow. 
Depths usually range from 10 and 24 inches but may extend to 36 
inches. These soils somewhat resemble the Aiken soils and were 
called shallow phases of Aiken soils in the soil survey of the Placerville 
Area, which joins the eastern edge of this survey (13). They are 
associated with the Dorado and Whiterock soils and occur rather 
extensively north of the Cosumnes River in the eastern part of the 
Sacramento Area.’ Many angular rock fragments are found through- 
out the soil mass, and outcrops occur frequently. 

The vegetation consists of scrub oak and digger pine, brush, or grass. 
These soils are used almost entirely for range pasture for cattle. 
Carrying capacity is less than that for either the Pentz or Peters soils. 


Auburn stony loam, rolling and hilly (8-25 percent slopes) (Az).— 
This soil occupies mostly rolling to hilly areas, but the slope may be 
steeper. The surface soil is yellowish-red to light reddish-brown stony 
loam of strongly to slightly acid reaction (pH 5.0 to 6.5). Its structure 
is indefinite. The topmost part is usually thin and platy; the rest of 
the surface layer contains many fine pores and numerous fine grass 
roots. 

The subsoil, at depths ranging from 4 to 12 inches, is slightly finer 
textured than the surface soil and is of similar or slightly darker color. 
It contains more worm holes, usually more angular rock fragments, 
and fewer roots, although in areas covered by brush or trees there are 
many coarse roots. The pH value ranges from 5.0 to 6.5. 

In the shallower profiles, the subsoil is underlain by a thin layer of 
shattered bedrock and some of the soil material is mixed with hard 
angular rock fragments. In profiles deeper than 20 or 24 inches, a 
layer of yellowish-red, grading with depth to reddish-brown, or brown, 
clay or clay loam occurs. This layer is moderately compact, contains 
few roots, and changes more gradually into the weathered bedrock. 
The deeper, hard, massive, unweathered bedrock consists of dense fine- 
grained igneous rock and amphibolite schist. The pH ranges from 
5.0 to nearly neutral. 

This soil has many stones and bedrock outcrops, and for the most 
part is used for grazing. There are a few orchards, but the trees are 
irregular in size and many have died. Some grain and truck crops are 
grown on this soil at the State prison farm at Folsom, but with poor 
results. Orchards and cultivated fields may erode if left bare during 
the rainy season, but not so severely as the Whitney, Siskiyou, and 
Holland soils in the same vicinity. Under natural conditions the soil 
is covered either with grass or with an open stand of scattered oak and 
digger pine trees and a grass undercover. The oaks are small but are 
larger than those on the Whiterock soils. The forage produced is fair. 
It is superior to that on the Amador, Whiterock, and Dorado soils; 
about equal to that on the Siskiyou and Holland soils; and inferior to 
that on the Whitney, Pentz, and Peters soils. 

5 In this survey, because of development in the science of soil classification and 


the much greater detail in mapping since the earlier surveys, several changes have 
been made in soil names. The more important of these are noted in the text. 
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Auburn stony loam, steep (25-++ percent slopes) (Ar).—This soil 
has more rock outcrops and is normally shallower than Auburn stony 
loam on gentler slopes. The surface soil is light reddish-brown or 
yellowish-red stony loam. The subsoil is of similar color but some- 
what heavier (finer) textured, slightly more porous, and usually rests 
abruptly on fairly hard fine-textured igneous or metamorphosed 
igneous rock. 

This stony loam is used almost solely as range pasture for cattle. 
The ground cover consists of brush, grass, and scrub oaks; its carry- 
ing capacity is low. Some scrub oak is cut for fuel. 


Auburn stony loam, undulating (3-8 percent slopes) (Ac).—This 
soil is deeper and has fewer rock outcrops than the steeper areas of 
Auburn stony loam. The surface soil, a reddish-brown or yellowish- 
red stony loam, extends to depths of 8 to 15 inches. The upper sub- 
soil is of similar color, but more porous and slightly finer in texture. 
A lower subsoil of heavy clay loam or light clay occurs more frequently 
than in rolling or hilly areas of Auburn stony loam. This clay layer 
is reddish-brown or brown, somewhat compact, and underlain by a 
thicker zone of weathered bedrock. The soil is strongly to slightly 
A ne pH is 5.0 to 6.5 in the surface soil and slightly higher in the 
subsoil. 

This inextensive soil is used entirely for pasture, although it would 
be as suitable for dry-farmed grain or grain hay as any of the areas of 
Auburn stony loam with rolling relief that are used for that purpose. 


Pasture is fairly good. 
AYAR SERIES 


The Ayar series, inextensive in this area, is represented by only 
Ayar clay loam, rolling and hilly. The Ayar soil occurs on rolling 
and hilly relief along Carson Creek. It developed on calcareous soft 
shale. It is the only calcareous soil developed on bedrock in this 
area; the surrounding soils are acid. The Ayar soil has some profile 
development. 

The soil is friable throughout and appears to erode more rapidly 
than other soils developed on bedrock materials. 


Ayar clay loam, rolling and hilly (8-25 percent slopes) (Az).—The 
surface soil is 6 to 15 inches of brown to dark reddish-brown, calcare- 
ous, friable clay loam. Despite its moderately fine texture, it crum- 
bles easily to a granular condition. The lime is mostly disseminated, 
but in places appears as a few thin streaks along root cavities. 

The subsoil, extending to depths of 12 to 36 inches, is brown or 
reddish-brown, highly calcareous clay loam. The aggregates are 
somewhat coated with colloidal stains and are firmer than those of 
the surface soil. Lime occurs in soft nodules and thin seams. Roots 
are fewer in this layer than in the surface soil. The subsoil becomes 
slightly lighter colored with depth and grades into soft, crumbly, 
highly calcareous shale bedrock. The quantity of segregated lime in 
the bedrock decreases rapidly with depth, and the color becomes 
nearly white. 

The natural cover is scattered oaks and a dense growth of grasses. 
The soil is used only for pasture, for which it is fairly well suited. 
The carrying capacity is probably about the same as for the Peters 
soil. The sheet and gully erosion, somewhat more pronounced than 
on the other residual soils of the area, is caused largely by overgrazing. 
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BEAR CREEK SERIES 


The Bear Creek series—represented in this area by Bear Creek 
gravelly loam, very gently sloping —consists of mixed alluvium derived 
chiefly from Redding sous. The soil is slightly acid. It is usually 
gravelly and has slight profile development. Color varies consider- 
ably, and depth ranges from 2% to 6 feet or more. Bear Creek soil 
usually rests on older, partially consolidated, unrelated materials. 


Bear Creek gravelly loam, very gently sloping (0-3 percent slopes) 
(Ba).—This soil occupies narrow flood plains and alluvial flats that 
are seldom more than 300 or 400 yards wide. Meandering waterways 
that dram Redding or gravelly Pentz soils cut drainage channels with 
vertical sides, seldom more than 3 to 4 feet deep. The total area is 
not great, but many small bodies extend along drainageways through- 
out the Redding soils. 

The surface soil is dark grayish-brown or grayish-brown. gravelly 
loam. It has many grass roots and is fairly friable when moist but 
tends to bake hard on drying. The gravel is well rounded and consists 
mostly of quartz, quartzite, or andesite pebbles washed from the 
Redding soils. The reaction is slightly acid to nearly neutral (pH 6.0 
to 7.0-++). 

The subsoil, which occurs at depths of 6 to 15 inches, is grayish- 
brown or brown gravelly loam that contains fewer grass roots than 
the surface soil. It is also considerably more porous and has many 
worm and insect channels. The surfaces of some of the channels 
are glazed with colloidal stains. The subsoil is friable when moist 
but dries fairly hard. It may contain a small amount of accumu- 
lated clay, but not enough to retard root ov water penetration. The 
quantity of gravel and the reaction are similar to those of the surface 
soil. 

The parent material, beginning at depths of 20 to 36 inches, con- 
sists of stratified, grayish-brown, pale-brown, or brown gravelly layers 
of variable texture that contain a few grass roots or insect channels. 
At depths ranging from 30 inches to more than 6 feet this material 
normally rests on a somewhat consolidated formation similar to that 
underlying the Redding soils. 

This soil is used almost entirely for pasture, though a few areas 
associated with the Redding soils are dry-farmed to grain. Both 
grain and pasture are better than on the Redding soils. 


BURNS SERIES 


The Burns series is transitional between mineral and organic soils. 
It is highly organic and has a low volume weight and high moisture- 
holding capacity. The mineral material is fine-textured and very 
smooth. Burns soil is formed at elevations near sea level in basin- 
like areas in the valley trough. These basins were originally marshy 
and probably rarely dried, even during the dry summer season. The 
soil is closely associated with related soils of the Sacramento series 
but has a greater quantity of organic matter. 

The surface soil is dark grayish brown or dark gray, fine-textured, 
granular, and high in organic matter. Underlying layers are made up 
of organic material and fine sediments usually high in silt. The 
organic layers may be raw and fibrous, or they may be muck without 
recognizable plant remains. The stratified organic and mineral layers 
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are underlain by a substratum of mineral soil material, normally fine- 
textured, which occurs 2% to 7 or 8 feet below the surface. The sub- 
stratum is gray, mottled with bluish-gray stains, usually micaceous, 
a ae The entire profile of this soil is slightly or medium 
acid. 


Burns silty clay loam, nearly level (0—1 percent slopes) (BB).—This 
soil occurs in low basins in the southwestern part of the area, usually 
at elevations near sea level or slightly below. It is surrounded by 
other basin soils, mostly of the Sacramento series. The surface soil 
extends to depths of 8 to 24 inches; it is dark grayish-brown or dark- 
gray granular silty clay loam high in organic matter and slightly to 
medium acid. It appears to be at a stage of development transitional 
from mineral soil to an organic soil. The volume weight is low, and the 
water-holding capacity is high. Because of high organic-matter con- 
tent, the soil is seldom sticky. Some very dry clods will float in 
water, and the soil maintains a friable consistence and does not puddle 
even when worked under unfavorable moisture conditions. 

The subsoil is a dark-brown or dark-gray organic material that may 
be amorphous or fibrous. It extends to depths of 3 to 7 or 8 feet and 
may be stratified with thin layers of fine-textured mineral soil. A thin 
layer of light brownish-gray or pale-yellow ash from fires that burned a 
former surface mat of organic matter commonly occurs in this material. 
The mineral substratum underlying this organic material consists of 
clay or silty clay, which is usually somewhat micaceous but seldom 
calcareous. This clay contains considerable blue-gray iron mottlings 
and is nearly always below the permanent water table. 

Despite the nearly flat relief, some leveling must be done before 
the soil can be farmed to irrigated crops. It must also be properly 
drained and protected from overflow by levees. The pervious soil 
material is drained and subirrigated by controlling the height of the 
water in a system of ditches. 

Where farmed, this soil is used mostly for asparagus, tomatoes and 
alfalfa. Asparagus and tomatoes produce very well. Alfalfa stands 
are short lived; yields are high the second and third years but drop 
off rapidly thereafter because of damage from the high water table 
during the winter months. Grain and some grain sorghum are also 
grown, but yields are low because of the very wet conditions during 


winter. 
CHUALAR SERIES 


The soils of the Chualar series occur on alluvium that is derived 
mainly from granitic rock but contains some intermixed materials from 
both basic igneous and sedimentary rocks. They occupy areas along 
Linda Creek. These soils are grayish brown or dark grayish brown. 
They have slightly compact subsoils which contain accumulations of 
clay. In this area, the Chualar soils are not quite so well-drained as 
in other areas and are subjected to a high water table during part of 
each year. The water table has permitted moderate accumulation of 
organic matter in the soils. 

The underlying parent materials consist of stratified layers of vari- 
able stream deposits, all containing considerable grit. The color may 
be pale brown in coarse sandy strata, whereas the strata of gritty clay 
loam may be grayish brown and somewhat mottled with rust-brown 
iron stains. 
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Depth to the water table ranges from about 3 to 7 or 8 feet during 
the season. Some areas are subject to overflow, and some are covered 
with a thin overwash of lighter colored alluvial materials. 

The native cover was mostly oak and brush, with willows and cotton- 
woods along the drainage channels. These soils have been cleared and 
are used for various field and orchard crops. Along Linda Creek, 
cherries are grown extensively, and good yields are ghtamed. Alfalfa, 
Ladino clover, and grain sorghum are also grown and produce well. 


Chualar gritty loam, very gently sloping (0—2 percent slopes) (Cc).— 
The surface soil, a grayish-brown to dark grayish-brown gritty loam, 
extends to depths of 12 to 20 inches. It is friable when moist and 
hard when dry. The soil puddles easily, and plowsoles develop if it is 
tilled under unfavorable moisture conditions. The reaction is nearly 
neutral. The subsoil, extending to depths of 24 to 42 inches, is brown 
sandy clay loam or gritty clay loam. The subsoil is more compact than 
the surface soil and contains more clay. It breaks into irregularly 
shaped blocks coated with colloidal stains. The compaction does not 
greatly impede the penetration of roots and water. 

The underlying parent material, which may extend to depths of more 
than 6 feet, consists of stratified grayish-brown gritty layers that range 
from coarse to moderately fine texture. Some rust-brown iron mot- 
tling occurs, particularly in the strata of finer texture. The grit in the 
profile consists of small angular fragments of quartz or feldspar de- 
rived from the disintegrated granitic rocks. Considerable mica also 
oceurs. 

This soil is intensively farmed, mostly to fruit but also to some 
field crops. Alfalfa and Ladino clover produced heavy yields. 
Cherries, the principal fruit, do very well. The soil is subject to some 
overflow in seasons of unusually high water. The overflow soon runs 
off and seldom does permanent injury. This flooding is detrimental, 
however, because it spreads many weed seeds, increases operating, 
costs, and materially decreases the value of the early alfalfa and clover 
crops. 


Chualar gritty loam, channeled, very gently sloping (0-3 percent 
slopes) (CB).—This inextensive soil occurs in association with other soils 
of the series as long narrow bodies along minor stream channels. The 
surface soil is grayish-brown or dark grayish-brown gritty loam. The 
subsoil is brown gritty clay loam or gritty heavy loam. The parent 
material consists of stratified gritty grayish-brown alluvium from 
granitic rock. 

Although the stream channels usually carry water only at flood 
periods, they interfere with operation of farm equipment. Most of the 
arcas are not farmed and are covered by trees, willows, or brush. Some 
are used for pasture. 


Chualar gritty clay loam, nearly level (0-1 percent slopes) (Ca).— 
This soil is associated with Chualar gritty loam, very gently sloping, 
the Sacramento soils, and Columbia soils that are shallow over Sacra- 
mento soil material. The dark grayish-brown gritty clay loam surface 
layer breaks into firm or hard clods when disturbed and puddles easily 
when worked at unfavorable moisture content. The grit consists of 
small angular fragments of quartz or feldspar derived from granitic 
rocks. The subsoil, encountered at depths ranging from 10 to 20 
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inches and extending to 24 to 36 inches, is grayish-brown or gray 
gritty clay loam a little finer in texture than the surface soil. It is also 
somewhat more compact, and the aggregates are glazed with colloidal 
coatings. The profile is only slightly developed, and the moderately 
compact subsoil only slightly impedes root or moisture penetration. 
The reaction is nearly neutral throughout the profile. The underlying 
parent material consists of moderately fine to fine textured stratified 
pritty layers. There is some rust-brown iron mottling in the finer 
ayers. 

This soil is used mostly for grain, alfalfa, or Ladino clover. The 
alfalfa does well, and the Ladino clover and grain do very well. This 
soil is subject to occasional overflow, and water drains off more slowly 
than from Chualar gritty loam, very gently sloping. Clover appears to 
withstand this overflow better than alfalfa, which is frequently 
injured. The spreading of weed seeds by overflow waters is more 
serious on this soil than on Chualar gritty loam, very gently sloping, 
because most crops grown on this soil are not clean-cultivated. 


COLUMBIA SERIES 


In the Columbia series are alluvial soils recently accumulated from 
mixed igneous and sedimentary rock materials. In this area they 
occur mainly on the flood plains of the Sacramento River and lower 
part of the American, Cosumnes, and North Fork Mokelumne 
Rivers. They are usually flat, have a high water table for at least 
part of the season, and in places are subject to overflow. They are 
associated with Sacramento soils in the lower lying basin area. 

Along the Sacramento, Cosumnes, and North Fork Mokelumne 
Rivers, most of the Columbia soils overlie the darker finer textured 
soils of the Sacramento series and, in some places, the Freeport series. 
Along the American River, however, they are 6 feet or more deep. 
The largest area of Columbia soils is in the American Basin. The fact 
that they occur over the older soils of the Sacramento and Freeport 
series indicates a probable recent period of alluvial deposition. 
Hydraulic mining in the latter part of the last century probably 
contributed materially to these deposits. Previous to this, alluvial 
deposition in the basin areas was slow enough to permit the accumula- 
tion of organic matter and the development of soils of the Sacra- 
mento and related series, except locally where a break in the river 
bank permitted rapid accumulation of sediment. 

The noncalcareous surface soils are light brown, pale brown, or 
light yellowish brown. Their texture ranges from loamy fine sand 
to silty clay, and they contain considerable quantities of silt and some 
mica. The soils are friable, and even the finer textured ones break up 
readily to an excellent tilth. They do not puddle easily and may be 
worked at high moisture contents. Their reaction is usually near 
neutral. Rust-brown iron mottlings are frequent and may occur 
close to the surface. The subsoils consist of stratified layers of 
coarse- and medium-textured alluvium, highly mottled with rust- 
brown iron stains. 

Under natural conditions these soils were subject to overflow 
during floods. Their normal vegetation consisted of willows, cotton- 
wood trees, and brush, with a heavy grass cover in the somewhat open 
spots. Most of the soils are now protected from overfiow and are 
cultivated to field and truck crops. Large high-quality yields are 
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obtained. On narrow strips adjacent to the Sacramento River, 
pears and some peaches are grown. Yields are high and the quality 
is good, but the acreage in orchards is restricted to the better drained 
areas extending not more than 300 or 400 yards from the stream 
channels. Here the soils occupy natural stream-built levees, and the 
water table is not so high as in the more nearly level areas farther 
from the stream channels. 


Columbia loamy fine sand, nearly level (0-1 percent slopes) (CL).— 
This soil occurs chiefly in the northwestern part of the area. The 
surface soil, extending to depths of 10 or 20 inches, is light yellowish- 
brown or pale-brown, micaccous, slightly acid to neutral, single- 
grained loamy fine sand. The subsoil, extending to depths of 6 feet 
or more, is composed of stratified layers, mostly of sandy texture. 
Except for its more pronounced rust-brown iron mottlings, the subsoil 
is similar in color to the surface soil. 

This soil is very friable and easily penetrated by roots and water. 
Smaller roots concentrate in the surface soil, but larger roots extend to 
considerable depths. Where farmed, this soil is used for alfalfa, fruit, 
and various field crops. Yields are good, but not so high as on the 
medium-textured soils in the same locality. Some areas that have 
stands of cottonwood trees and a grass undergrowth are used for 
pasture. The growth of grass is heavy and of good quality. 


Columbia loamy fine sand, overflowed, nearly level (0-1 percent 
slopes) (Cm).—A very small acreage of this soil occurs near the Cosum- 
nes River. It is not fully protected by levees and is subject to 
overflow. It is used with associated bottom land soils, but could 
be used more intensively if it were more completely protected from 
overflow. 


Columbia loamy fine sand, channeled, nearly level (0-1 percent 
slopes) (Cx).—-This soil is cut up by minor stream channels. Most 
of it occurs close to the Sacramento River where channeling has been 
severe. The area is now somewhat protected by levees. The 
channels therefore seldom contain water but are of sufficient size 
and number to interfere with farming. 

The soil profile is stmilar to that of the Columbia loamy fine sand, 
nearly level. The natural vegetation consists mainly of cottonwood 
trees and grass; some channels are heavily covered with wild black- 
berry bushes. The soil is used only for grazing and, except where 
ceed are dense growths of blackberry bushes, produces very good 
orage. 


Columbia loamy fine sand (over Freeport clay), nearly level (0-1 
percent slopes) (CN).—This inextensive soil occurs some distance 
from the river. It consists of Columbia loamy fine sand underlain 
at depths of 2 to 5 feet by dark-colored clay soil of the Freeport 
series. The profile consists of pale-brown loamy fine sand surface 
soil over stratified sandy material mottled with rust-brown stains. 
The gray mottling just above the dark clay shows that water is held 
up by the less permeable underlying Freeport soil. 

This soil is used both for orchards and field crops. Because of 
variation in depth to the clay substratum, its productivity for orchard 
crops and alfalfa is more variable than for shallow-rooted crops 
such as beans, tomatoes, and grain. 
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Columbia fine sandy loam, nearly level (0—1 percent slopes) (Cz).— 
This soil occurs mainly along the Sacramento and American Rivers. 
The largest area is near the mouth of the American River just north 
of the city of Sacramento. The surface soil is pale-brown or yellow- 
ish-brown micaceous, fine sandy loam of slightly acid to neutral 
reaction (pH 6.0 to 7.0). This layer is friable and may have a few 
rust-brown mottlings in the lower part. The subsoil, beginning at 
depths of 8 to 18 inches, consists of stratified, medium- and coarse- 
textured materials that are slightly lighter colored than the surface 
soul and more highly mottled with rust-brown iron stains. The 
subsoil is nearly neutral in reaction, loose to friable, and readily 
penetrated by roots and water. The rust-brown mottlings indicate 
an intermittent high water-table, but water passes through the soil 
freely. 

Some of this soil near Sacramento is used for factory sites and 
homesites. It is excellent for general crop production, and is farmed 
on a commercial basis for orchard fruits, asparagus, corn, beans, 
tomatoes, and other field and truck crops. Yields are high and 
quality is good. 


Columbia fine sandy loam, overflowed, nearly level (0-1 percent 
slopes) (Cr).—This soil occurs inextensively on the flood plain of the 
Cosumnes River; it is much like Columbia fine sandy loam, nearly 
level, but is overflowed almost every year. This limits its use to 
crops that are not greatly harmed by overflow, or to crops that can 
be planted after the period of flood hazard and will mature during 
the rest of the growing season. More adequate protection from over- 
flow would allow a wider range of suitable crops. 


Columbia fine sandy loam, channeled, nearly level (0-1 percent 
slopes) (Cp).—This inextensive soil occurs in narrow bodies along 
drainageways. It is unprotected by levees and consequently is sub- 
ject to overflow by floodwaters that do considerable scouring and 
cutting of new channels. The profile is essentially the same as that 
of Columbia fine sandy loam, nearly level, but usually has a little 
more sand in the subsoil. 

Because of periodic overflows, this soil has limited use. At present 
most of it is used for grazing. The dominant grass is Italian ryegrass, 
which grows luxuriantly and furnishes excellent summer pasture. 
Numerous oak and cottonwood trees along the channels furnish 
shade for stock during hot weather. 


Columbia fine sandy loam (over Freeport clay), nearly level (0—1 
percent slopes) (Ce).—This is an extensive soil in the American Basin 
in the northwestern part of the area. It consists of Columbia fine 
sandy loam underlain abruptly at depths of 2 to 5 feet by dark-colored 
clay soil material of the Freeport series. 

A wide variety of field crops and some fruit are grown. Fruit trees 
do not do well where there is less than 3 feet of Columbia soil material. 
In general the soil is more suitable for shallow-rooted crops such as 
beans, grain, and tomatoes. Because the underlying Freeport soil 
material retards water and root penetration, the value of the soil is 
determined mainly by the thickness of the Columbia soil material. 


Columbia fine sandy loam (over Sacramento silty clay loam), 
nearly level (0-1 percent slopes) (Ca).—Most of this soil occurs along 
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the Sacramento River very near the stream-built levees. A few small 
areas are along some of the sloughs and at the mouth of the Cosumnes 
River. This soil consists of Columbia fine sandy loam material 
abruptly underlain at depths of 2 to 5 feet by dark-gray finer tex- 
tured soil material of the Sacramento series. 

This soil is used for a wide variety of truck and field crops. Tree 
fruits are grown on some of the better drained areas near the natural 
levees of the Sacramento River. Yields are high, and the underlying 
Sacramento material does not seem to reduce significantly the pro- 
ductiveness of this soil. Some of the areas along the Cosumnes River 
used for pasture produce very good summer forage. 


Columbia silt loam, nearly level (0-1 percent slopes) (Co).—This 
soil is associated with other soils of the Columbia series and the 
Sacramento soils. Normally it occurs closer to stream banks than 
the Sacramento soils. The surface soil extends to depths of 8 to 18 
inches; it is a light-brown, pale-brown, or yellowish-brown friable silt 
loam, indefinite in structure but somewhat laminated in places. 
The surface soil works readily to a favorable tilth and rarely puddles 
even when worked at excessive moisture content. The lower part 
may be somewhat mottled with rust-brown iron stains. 

The subsoil, extending to depths of more than 5 or 6 feet, consists 
of stratified soft silty layers of sediment of about the same color as 
the surface soil. The rust-brown mottlings, which are more common 
than in the lower part of the surface soil, become duller with depth 
and shade into an olive gray at 5 or 6 feet. This grayish coloration 
of the iron stains is more pronounced in the fine-textured strata. The 
profile is slightly acid to neutral and is micaceous throughout, 

Under natural conditions, this soil was subject to overflow during 
periods of high water, but at present it is protected by levees and 
drainageways. It is an excellent soil, suitable for a wide variety of 
field and truck crops and for some fruit, especially pears. The yields 
are large, and crops are of high quality. 


Columbia silt loam, overflowed, nearly level (0-1 percent slopes) 
(Cr).—In the southern part of the area and along the North Fork 
Mokelumne River occur bodies of Columbia silt loam subject to peri- 
odic overflow because of lack of levee protection. Overflow hazard 
limits the number of suitable crops. If protection were provided, this 
soil would be as productive as Columbia silt loam, nearly level. Hops 
are a because of the tolerance of the vines to some degree of 
overflow. 


Columbia silt loam (over Sacramento silty clay loam), nearly level 
(0-1 percent slopes) (Cs).—This soil is more extensive than the nearly 
level Columbia silt loam and occurs along all of the major streams of 
the area. It consists of Columbia silt loam material underlain at 
depths ranging from 18 to 60 inches by dark-gray fine-textured soil 
material of the Sacramento series. The underlying, darker colored, 
finer textured Sacramento soil material is friable and only slightly less 
permeable to roots and water than the Columbia material above. 

This soil is nearly as productive as Columbia silt loam, nearly level, 
and is used for a variety of vegetable and truck crops and for some 
fruit, particularly pears. Fruit crops are confined to locations close 
to the levees of the Sacramento River, where the water table is some- 
what lower. Yields and quality of crops are high. 

289763—54—3 
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Columbia silt loam (over Freeport clay), nearly level (0—1 percent 
slopes) (Cr).—This soil consists of Columbia silt loam overlying finer 
textured soils of the Freeport series, which occur at depths of 1% to 5 
feet. The underlying Freeport material is very dark-gray or black 
clay, mottled with gray or bluish-gray iron stains throughout. This 
material is much less permeable than the Columbia material above, 
and where it occurs at moderately shallow depths it greatly reduces 
productivity. 

This soil is not extensive and is found only in the American Basin 
north of Sacramento. It is used for field and truck crops. Yields 
are somewhat less than on the Columbia soils but more than on the 
Freeport soil. 


Columbia silty clay (over Sacramento silty clay), nearly level 
(0-1 percent slopes) (Cu).—This soil occurs extensively where the 
river flood plain is dissected by a number of channels and sloughs 
that contain water during most seasons. It consists of Columbia silty 
clay underlain at depths of 1 to 5 feet by dark-gray soil material of 
the Sacramento series. The overlying soil material is light-brown, 
pale-brown, or light yellowish-brown friable silty clay that works 
readily to a favorable tilth, and it does not puddle, even when cul- 
tivated under excessive moisture conditions. This material has some 
rust-brown iron mottlings, which begin near the surface and greatly 
increase below a depth of 6 inches. 

The underlying Sacramento soil material is dark-gray or very dark 
gray, friable silty clay that is penetrated by roots and moisture as 
readily as the overlying Columbia material. 

Nearly all areas are farmed. The soil is highly productive and can 
be used for a wide variety of field and truck crops. Alfalfa, beans, 
sugar beets, tomatoes, and grain sorghums are the principal field 
crops. Asparagus and winter peas are the principal truck crops. 
Some fruit, particularly pears, is grown close to the levees of the 
Sacramento River. 

Farmed areas are drained by open ditches and are protected from 
overflow by levees. As in other soils of the series, the drainage and 
ee ea work is organized and carried out through reclamation 

istricts. 


Columbia silty clay (over Sacramento silty clay), overflowed, nearly 
level (0-1 percent slopes) (Cv).—This soil is subject to periodic over- 
flow. It occurs rather extensively in the southern part of the area 
and on the Cosumnes River floodplain. Much of it is not farmed, 
and where uncleared it supports a fairly dense growth of oak trees 
with an undercover of wild roses, poison oak, and ash. Unfarmed 
cleared areas have a heavy growth of Italian ryegrass which affords 
very good pasture. Protection from overflow would make this soil 
fully as useful for irrigated crops as Columbia silty clay (over Sacra- 
mento silty clay), nearly level. 


Columbia silty clay (over Freeport clay), nearly level (0-1 percent 
slopes) (Cr).—This soil consists of Columbia silty clay overlying 
dark-colored clay soil material of the Freeport series at depths of 1 
to 4 feet. The Columbia soil is light-brown, pale-brown, or yellowish- 
brown silty clay that is friable and not easily puddled even if worked 
when excessively moist. There are a few rust-brown iron mottlings 
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near the surface and the number increases below 6 inches, Imme- 
diately above the clay material of the Freeport series, the iron mottlings 
are gray or olive-gray, indicating a prevailing perched water table 
and less aeration. The material under the Columbia silty ae 
dark-gray clay mottled with gray or olive-gray iron stains; it is finer 
textured and les permeable to roots and water. Where this clay oc- 
curs at shallow depths the productivity of the soil is greatly reduced. 

The soil is used mostly for field crops. The yields are somewhat 
better than those obtained frou. soils of the Freeport series but not so 
good as those from Columbia silty clay (over Sacramento silty clay), 
nearly level, or from other Columbia soils protected from overflow. 
A few fruit trees are grown, but they produce relatively poor yields. 


CORNING SERIES 


The soil of the Corning series occupies undulating valley areas 
along the eastern side of the Sacramento Valley. It occurs at eleva- 
tions somewhat below those of the Redding soils, but above soils of 
the Perkins and San Joaquin series. It is a medium to strongly acid 
soil developed on old valley-filling gravelly and cobbly deposits. 

The profile is strongly developed and deeply weathered. The 
pebbles and cobblestones range from less than 1 inch to 8 or 10 inches 
in diameter; they are well-rounded, very hard, and consist mainly of 
quartz, quartzite, and andesite, although some slate, sandstone, and 
granitic materials are present. In general, gravel is well scattered 
throughout the soil profile, but most of the cobblestones are found 
in the deeper stratified materials. The deposits are usually thick; 
many of the pits excavated by dredging for placer gold are 15 to 40 
feet deep to the bottom of the gravelly materials. 

The surface soil is reddish-brown, gravelly, and medium textured. 
The upper subsoil, encountered at depths of 6 to 18 inches, consists of 
gravelly materials of slightly finer texture than those of the surface 
soil, but is of similar color except for a slightly stronger reddish cast. 
The lower subsoil, which extends to depths of 30 to 60 inches, is red 
to reddish-brown gravelly clay that contains a high percentage of 
colloidal material. The underlying parent material is stratified, 
gravelly, and of variable texture, but the upper part is somewhat 
clayey and contains colloidal stains. The parent material is reddish 
brown, light brown, or yellowish brown, but the large quantity of 
pebbles and cobblestones gives it a grayish cast. 

In some places this soil may be nearly neutral, and in others it may 
have a pH value as low as 5.0. 

The natural vegetation consists mainly of annual grasses, though 
a few oaks grow on slopes and along some of the drainageways. The 
pasture is fair. The grasses are mainly ryegrass, with some brome- 
grass and alfileria. The original native cover was probably bunch- 
grass and some of the ryegrasses. Most of the bromegrass, foxtail, 
and wild oatgrasses now common are not native; they have been 
brought in deliberately or accidentally. 

This soil is used mainly for range pasture or for dry-farmed grain 
which gives moderate yields. In a few areas grapes are grown under 
irrigation, but yields are low. 


Corning gravelly loam, undulating (8-8 percent slopes) (Cw)-—This 
soil is somewhat similar to the Perkins and Redding soils. It 


36 SOIL SURVEY SERIES 1941, NO. 11 


occupies old valley terraces south of the American River and usually 
occurs at a higher elevation than the Perkins and San Joaquin soils 
but at lower elevations than the Redding soils. The relief is undu- 
lating, but short, steep escarpments occur at the edges of the terraces. 

The surface soil, 6 to 18 inches deep, is strongly to medium acid 
(pH 5.0 to 6.0) reddish-brown gravelly loam. The surface inch may 
be slightly darker in color and less acid than the rest of the layer. 
Grass roots tend to concentrate at the surface, though they are 
numerous throughout the upper layer. The structure is weakly 
granular, On drying, the soil bakes hard, but it softens readily when 
moist and becomes sticky when wet. Some gravel is on or embedded 
throughout the surface soil. 

The upper subsoil extends to depths of 18 to 36 inches; it is reddish- 
brown but slightly redder and slightly finer textured than the surface 
soil. A number of worm holes in the upper part of the layer make it 
more porous. Most of this material is slightly more compact than 
the surface soil, except where the latter has been puddled. Roots 
are less numerous than in the surface soil. The reaction is strongly 
acid to neutral (pH 5.0 to near 7.0). This layer is underlain by a 
lower subsoil that is the zone of greatest clay accumulation and that 
usually contains less gravel than any other part of the profile. The 
lower subsoil is red to reddish-brown clay of coarse blocky structure. 
The aggregates crumble readily when moist but are hard when dry. 
The crumbled material is somewhat flaky and has shiny colloidal 
coatings on the surfaces. Some dark-colored manganese stains occur 
in the lower part of this layer. In some places, but not everywhere, 
the reaction is somewhat less acid than in the surface soil and upper 
subsoil. 

Below the lower subsoil is material that extends to depths of 30 to 
72 inches, or an average depth of about 5 feet. This transition zone 
from the lower subsoil to deeper, less weathered material contains 
considerable clay and more gravel than the layer above, It is not so 
red, and becomes lighter with depth. More manganese stains occur 
in this layer than in any other part of the profile. The reaction is 
strongly acid to neutral, or usually about pH 6.0; the range is from 
about pH 5.0 to 7.0. This transitional layer is underlain by stratified 
gravelly and cobbly material that contains little interstitial soil and 
extends to considerable depth. 

This soil is used mostly for pasture or dry-farmed grain, but also 
for grapes. The yields of grain are fair in more favorable seasons, 
but grape yields are poor. Much of the original area of this soil has 
been completely destroyed by placer dredging for gold. Dredging is 
still in progress and probably will continue until most of the soil ae 
been destroyed for agriculture. 


DORADO SERIES 


Soils of the Dorado series occur in bands that roughly parallel the 
main axis of the hills bordering the Sacramento Valley. They are 
derived from slatelike bedrock, which in this area is made up mainly 
of schist and other metamorphosed rock. The rocks are not so thin- 
bedded as those forming the Whiterock soils and are somewhat lighter 
colored. The bedrock outcrops frequently along almost vertical 
cleavage planes. The soils, for the most part, are very shallow and 
usually have no profile development. In a few areas the soils are as 
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deep as 15 to 20 inches and have a thin layer of finer textured material 
immediately above the bedrock. ; 

A sparse growth of grasses and other plants forms the native cover. 
The soils are used only for grazing. They occur on gently rolling to 
steep slopes, but erosion is not excessive. The bedrock of these soils 
may include gold-bearing quartz veins, and many areas have been 
disturbed by mining operations. In places these soils are closely 
associated with the soils of the Auburn series, but they are not so red 
or so deep. 


Dorado stony silt loam, rolling and hilly (8-25 percent slopes) 
(Da).—The surface soil consists of reddish-yellow or light reddish- 
brown, medium acid granular stony silt loam. Many fine roots 
extend throughout the soil mass, but are concentrated slightly in the 
topmost part, which is a little darker. The surface layer, at a depth 
of 2 to 8 inches, grades into an indistinct subsoil that is slightly redder, 
has fewer roots, more worm or insect channels, and more slaty rock 
fragments than the surface soil. This subsoil layer rests abruptly at 
depths of 10 to 20 inches on the hard platy schists forming the parent 
bedrock. In places the surface soil and subsoil are very similar, 
Profiles that are 15 or 20 inches deep may have a thin layer of brown 
or yellowish-brown fine-textured material immediately above the 
bedrock. 

Many outcroppings of jagged schistose and slatelike rocks occur 
through this soil. The outcroppings, which follow cleavage planes, 
run roughly parallel to each other in a northwest-southeast direction. 
The soils are covered by a sparse growth of annual grasses and are 
used exclusively for range pasture. They have about the same stock- 
carrying capacity as the corresponding phases of Whiterock stony 
loam but are only slightly better than the Amador soils, and inferior 
to all the other primary or residual soils of this area. 


Dorado stony silt loam, steep (25+ percent slopes) (Ds).—This 
soil occurs in association with the rolling and hilly Dorado stony silt 
loams and has a rough and steep relief. Bands of jagged schistose 
rocks outcrop frequently. The soil is very shallow, seldom more than 
6 to 10 inches deep. The finer textured layer that occurs in some 
places where Dorado stony silt loam is deeper rarely occurs on these 
steep slopes. 

The cover is sparse grass that dries up early in the season. It is 
used entirely for range pasture for cattle during the winter and spring. 
The stock is moved late in spring or early insummer to pastures higher 
in the Sierras. 

FREEPORT SERIES 

The soil of the Freeport series occupies a narrow band along the 
eastern margin of the valley trough. In places it extends for some 
distance up into the valley plain along those narrow drainageways 
where overflow waters of the Sacramento River back up during flood 
seasons. It also occurs in the American Basin in the northwestern 
part of the area. It is dark-colored, fine-textured, and somewhat 
transitional between soils of the Alamo and Sacramento series. The 
surface soil is neutral, and the subsoil is calcareous. 

Where the Freeport soil borders the Alamo soil, it has a somewhat 
consolidated substratum at depths of 3 feet or more, but the upper part 
of the layer is much weathered and crumbled and highly calcareous. 
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The weathered zone is usually 6 to 18 inches thick. Farther out 
toward the valley trough, the depth to the substratum becomes 
greater, and the lower subsoil is olive gray, somewhat micaceous, and 
calcareous. To some extent this layer resembles the materials under- 
lying the Sacramento soils, although it usually is more calcareous. 

Where it occurs along the valley trough, this soil is farmed to grain, 
sugar beets, tomatoes and other truck crops, and, to small extent, 
alfalfa and Ladino clover. Yields are superior to those on the Alamo 
soil, but with the possible exception of tomatoes and other shallow- 
rooted truck crops, not so good as yields on the Sacramento soils. In 
the American Basin, Freeport soil is used for rice, sugar beets, Ladino 
clover, grain, and grain sorghum. ‘The yields of rice are better than 
on the Alamo soil and about the same as on the Sacramento soils. 
The yields of sugar beets and Ladino clover are fairly good. Grain 
yields are relatively high. 


Freeport clay (adobe), nearly level (0-1 percent slopes) (Fa).— 
This soil borders the valley trough and represents a transitional zone 
between the Alamo soil of the valley plain and the Sacramento soils of 
the valley trough. It appears as rather narrow bodies from Sacra- 
mento southward along the eastern edge of the valley trough and 
occurs in larger areas in the American Basin, usually between bodies 
of Sacramento and Alamo soils. 

The surface soil, 8 to 16 inches deep, is gray or dark-gray clay. On 
drying, this clay develops deep cracks aa shows a well-defined adobe 
structure of hard irregular blocks 8 to 14 inches across. The blocks 
break down into small angular or granular aggregates. When wet, 
this highly colloidal material absorbs water, becomes sticky, and 
swells, and the cracks disappear. This layer has a moderate quantity 
of organic matter and a nearly neutral reaction. 

The upper subsoil extends to depths of 20 to 40 inches; it is a very 
dark-gray moderately compact clay. The main surface cracks 
extend down into this layer, but the secondary cracking and 
development of small aggregates similar to those of the surface soil 
are absent. This layer has a coarse blocky to somewhat prismatic 
structure. The large blocks are coated with colloidal glazing; and, 
though a number of roots penetrate the blocks, they have a tendency 
to concentrate in the cracks between blocks. 

The lower subsoil is dark-gray clay somewhat mottled with rust- 
brown iron stains that grow duller with depth and eventually become 
gray or bluish-gray. This material is very fine and has some colloidal 
staining. It is seldom dry, but when dry it forms somewhat cubical 
blocks. In places the layer contains soft seams or hard pellets of 
segregated lime or gypsum, or both, and a number of buckshotlike iron 
pellets. 

The underlying material, encountered at depths of 3 to 5 feet, is 
gray clay mottled with bluish-gray iron stains. This layer may be 
calcareous. At depths ranging from 3 to 8 feet, it may rest on a 
panlike substratum similar to that under the soils of the Alamo series. 
This substratum is crumbled and calcareous in the upper part. 

South of Sacramento, this soil is used for grain, Ladino clover, sugar 
beets, and pasture. In the American Basin it is used for rice, grain, 
grain sorghum, sugar beets, and Ladino clover. Yields generally are 
superior to those on the Alamo soil but inferior to those on the Sacra- 
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mento soils. Pasture areas produce a heavy summer growth of 
Italian ryegrass, rushes, and various water grasses. 


GLANN SERIES 


The dark-colored Glann soil occurs extensively on the lower western 
margins of the valley plain. It has a relatively level surface and, 
where it borders the valley trough, represents a transition from the 
San Joaquin soils of the valley plain to the Sacramento soils of the 
valley trough. The water table is high, and the soil is subject to 
periodic overflow from the major streams. _ : 

The parent material for Glann soil is similar to that from which 
the moderately well drained San Joaquin soils have developed. The 
Glann soil differs from the Alamo soil in that the Alamo occurs in 
basinlike areas where surface drainage from San Joaquin soils accu- 
mulate, but there is no high water table. The texture of the Glann 
soil is not so fine as that of the Alamo. 


Glann loam, nearly level (0-1 percent slopes) (Ga).—This soil 
occurs along the lower margins of the valley plain bordering the flood 
plains of the Sacramento and Cosumnes Rivers, usually at elevations 
less than 10 or 15 feet above sea level. It has developed under the 
influence of a high water table and is subject to overflow. 

The relief is nearly level but characterized by a few small mounds 
that normally do not rise more than 6 inches above the surrounding 
land. Toward the valley trough this soil is associated with soils of 
the Sacramento series and with Oakley loamy fine sand (over Glann 
loam), undulating. On the lower margin of the valley plain it occurs 
in association with the Alamo and San Joaquin soils. 

The surface soil is 3 to 10 inches of dark grayish-brown loam, 
strongly to medium acid (pH 5.0 to 6.0). It is friable when moist but 
dries out fairly hard. Many fine grass roots are concentrated in 
this layer. 

The upper subsoil, extending to depths of 12 to 24 inches, is gray or 
light-gray sandy clay loam. ‘This layer has many fine pores, some of 
them vesicular, but does not have so many roots as the surface soil. 

The lower subsoil reaches to depths of 24 to 60 inches; it is a grayish- 
brown sandy clay or clay, mottled in the upper part with rust-brown 
iron stains. The mottlings become less bright with depth, and in 
the lower part of this layer they are bluish gray. On drying, the lower 
subsoil has a somewhat cubical structure, and the individual aggre- 
gates are heavily coated with colloidal material. In some places, the 
bluish-gray mottlings occur chiefly in cracks between aggregates. 
This layer also has many iron pellets shaped like buckshot. The 
underlying substratum may be hard like that under the San Joaquin 
soils, or it may be somewhat less firmly consolidated. 

This soil normally has a grass cover, mostly Italian ryegrass and 
some bromegrass, that furnishes fairly good summer pasture. Where 
protected from overflow, the soil is used extensively for Ladino clover, 
which produces very good yields. Asparagus and truck crops are 
also grown. to some extent, but yields are not so good as on the Sacra- 
mento and other basin soils. 


HANFORD SERIES 


The Hanford series consists of soils derived from recent alluvium 
deposited along the flood plains of the American and Cosumnes 
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Rivers. They are medium- to coarse-textured highly stratified soils 
that show no indication of profile development. The parent material 
is alluvium derived mainly from granitic rocks but to some extent from 
basic igneous and sedimentary rocks. The soils are nearly neutral in 
reaction; they formed in a manner similar to that for soils of the 
Columbia series but occur farther upstream on the flood plains of the 
rivers. The water table is not so high, and the mottling characteristic 
of the Columbia soils is missing. 

The surface soil consists of micaceous medium- to coarse-textured 
very friable materials that break readily to granules or single grains 
under cultivation. To considerable depth the subsoil consists of 
stratified layers of sandy or medium-textured materials of slightly 
lighter color than the surface soil. The profile is porous, friable, and 
easily penetrated by roots and water. 

The Hanford soils are used for a wide variety of fruit, field, and 
truck crops. Among the fruits are peaches, pears, apricots, plums, 
and prunes, all of which produce excellent yields of high-quality fruit 
on the typical medium-textured soils of this series. The principal 
field crops—alfalfa, grain sorghum, beans, sugar beets, hops, and a 
wide variety of truck crops—also give large high- quality yields. 


Hanford sand, overflowed, nearly level (0—1 percent slopes) (Hp).— 
This inextensive soil occurs as narrow bands extending into areas of 
Hanford very fine sandy loam or Hanford loamy fine sand. The sur- 
face soil consists of loose single-grained, micaceous, brown sand, the 
grains of which are almost uniformly of medium and fine size. The 
subsoil is light-brown or pale-brown sand, also loose and single-grained. 
The reaction is nearly neutral throughout the profile. Barren sur- 
faces are easily disturbed by winds and develop small wind ripples. 

This soil is distinctly inferior to either Hanford very fine sandy 
loam or Hanford loamy fine sand. It is difficult to establish stands 
of alfalfa because of wind. The blowing sand either buries or cuts 
off the tiny plants. Yields of alfalfa or other field crops are decidedly 
inferior, even after stands are established. In addition, this soil is 
subject to periodic overflow. 


Hanford loamy fine sand, nearly level (0—1 percent slopes) (HB).— 
This soil occurs extensively on the flood plain of the American River. 
It is fairly level, yet cannot be irrigated without being leveled. The 
surface is brown, loose loamy fine sand in which some loamy very fine 
sand is included. Although the texture is coarse, it is uniform and 
contains very little grit. The subsoil, which occurs at depths ranging 
from 12 to 24 inches, has a similar texture but is slightly coarser and 
becomes increasingly so with depth. It is stratified and extends to 
depths of more than 6 feet. 

The entire soil is nearly neutral in reaction. Though loose and 
very permeable throughout it does not appear to be especially 
droughty. 

This soil is effectively protected from overflow by comparatively 
small levees. Water for irrigation is either pumped directly from the 
river or from shallow wells. 

All of this soil is intensively farmed. Good or very good yields of 
fruit, hops, alfalfa, and a wide variety of truck crops are obtained. 
Ladino clover does not do well on this soil because it is shallow-rooted 
and requires frequent irrigations, 
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Hanford loamy fine sand, overflowed, nearly level (0—1 percent 
slopes) (Hc).—This soil occurs rather extensively on the flood plain 
of the Cosumnes River. Some areas are more adequately protected 
from overflow than others, but overflow hazard generally is greater 
than for Hanford loamy fine sand, nearly level. The soil is potentially 
suitable for intensive crop production, but suitability of crops is limited 
so long as overflow occurs. Because of its relative tolerance to 
overflow, hops is a crop fairly well suited to the soil under present 
conditions. 


Hanford loamy fine sand, channeled, nearly level (0—1 percent 
slopes) (Ha).—This soil occurs along both the American and Cosumnes 
Rivers between the main river channel and the protecting levees, or 
along smaller distributary channels that carry off some of the overflow 
water. The bodies are not large but fairly numerous. They 
consist of areas of Hanford loamy fine sand in which numerous 
channels scoured by floodwaters break up the evenness of the surface. 
The surface soil is similar to that of Hanford loamy fine sand, nearly 
level, but the subsoil may have a coarser texture. The color gradually 
becomes lighter with depth. 

Most of these areas are not farmed but are used for pasture. The 
plant cover consists of oak and cottonwood trees, brush, willows, 
blackberry briers, and grasses, chiefly Italian ryegrass, which grows 
luxuriantly and produces good forage. 


Hanford very fine sandy loam, nearly level (0-1 percent slopes) 
(Hr).—This soil occurs mainly along the flood plain of the American 
River. It has a brown, friable, very fine sandy loam surface soil 
that is nearly neutral in reaction and contains considerable mica. 

The subsoil, which extends from a depth of 1 or 2 feet to more 
than 6 feet, is loose, stratified, micaceous, medium-textured, brown 
or pale-brown material that becomes increasingly coarser with depth. 

This soil was once subject to overflow but is now protected by 
levees, which are not required to be so large as for the Columbia 
soils farther down stream. Irrigation water is pumped from the 
American River or from shallow wells on the flood plain a short 
distance from the stream channel. 

This soil is one of the most productive in the area. It is suitable 
for any crop that will grow in the locality and is used for a wide 
variety of fruit, field, and truck crops. 


Hanford very fine sandy loam, overflowed, nearly level (0—1 percent 
slopes) (He) —This soil occurs entirely on the flood plain of the 
Cosumnes River and is subject to periodic overflow. The intensity 
of overflow depends on amount of protection provided. Potentially, 
the soil is excellent for a wide range of crops, but hazard of overflow 
now limits intensity of use. Hops, alfalfa, and fruit trees are grown 
and normally are not seriously damaged by overflow, because the 
water usually drains off rapidly. The floodwater does tend to scatter 
weed sceds, limit the number of suitable crops, and reduce yield or 
quality, or both, of the crops grown. 


Hanford very fine sandy loam, channeled, nearly level (0—1 percent 
slopes) (Hz)—This soil occurs as a number of small narrow strips 
between the protecting levees and the main river channel or alon; 
both sides of smaller channels. The strips are divided by sma 
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distributary channels or temporary courses cut by overflow water. 
The surface soil is brown friable micaceous very fine sandy loam 
underlain by stratified layers of similar texture and color that become 
lighter in color with depth. The reaction throughout the entire 
profile is nearly neutral. 

Tis principal use is for pasture. There are some oak and cottonwood 
trees and an undercover of grass, or areas covered by small willows 
or blackberry briers. Grassy areas are covered by a heavy growth 
of Italian ryegrass, which makes good forage. 


HOLLAND SERIES 


The inextensive soil of the Holland series occurs in the northeastern 
part of the area. It developed in place from granitic rock, mostly 
granodiorite. It has a brown or grayish-brown slightly acid surface 
soil and a neutral to slightly acid subsoil slightly lighter in color. 
The soil is moderately deep. Parent material—brown, grayish- 
brown, or reddish-brown decomposing granitic rock—occurs at a depth 
of 20 to 48 inches. The bedrock is for the most part deeply weathered 
and pervious to moisture. There is sufficient profile development 
to produce distinct horizons. The relief is rolling and hilly; slopes 
are gentle to moderately steep. Under native conditions, erosion 
is not excessive, but iċ is often destructive on cultivated areas. The 
virgin cover consists of trees, mostly oak and digger pine, and some 
brush. The grass undercover is not especially heavy, yet it makes 
fairly good pasture. 

The soil of this series is related to the soils of the Siskiyou series. 
It is closely associated with Siskiyou soils but has a more strongly 
developed profile. It is also associated with the redder, finer textured 
Auburn soils, which are derived from basic igneous rock and amphib- 
olite schist. 


Holland sandy loam, rolling and hilly (8-25 percent slopes) (H#).— 
The surface soil is 6 to 15 inches of brown or grayish-brown slightly 
acid, friable, gritty, micaceous sandy loam of granular structure. 
The upper part of this layer is slightly darker, and there may be a 
slight accumulation of organic litter on the surface. 

The subsoil, extending to depths of 20 to 48 inches, is brown 
slightly acid gritty sandy loam or loam, usually of slightly finer 
texture than the surface soil. Although fine roots are less numerous 
than in the layer above, there are many large coarse roots in the 
subsoil. More worm and insect channels oceur, particularly in the 
upper part, than in the surface soil. The structure is more or less 
indistinct, but there are some colloidal stainings, and the aggregates 
are slightly harder than in the surface soil. The lower subsoil grades 
into crumbling, weathered granitic bedrock. The zone of weathering 
may extend to 5 or 20 feet, and the weathered material is loose and 
easily penetrated by water. Some of the coarser roots of trees and 
brush extend into this material. 

The native vegetation consists of trees and some undercover of 
grass. The soil is used mainly for range pasture, which is fairly 
good. Some areas have been cleared and used for tree fruits of 
various kinds. The orchards are small, and the growth of the trees 
irregular. Yields are only fair, but the quality of fruit is good. On 
the State prison farm near Folsom, this soil is used for a wide variety 
of truck and field crops, but yields are relatively low. Severe erosion 
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takes place on cultivated fields left bare during the rainy season. 
Even cover crops and weeds will not entirely control erosion on these 
areas. The cover in pasture areas effectively controls erosion, despite 
the rolling to hilly relief. Because irrigation water is difficult to 
obtain and the fields are hard to irrigate, irrigation of crops is being 
abandoned, and the soil is being allowed to revert to pasture. 


HONCUT SERIES 


The soils of the Honcut series occur on the flood plains along the 
smaller streams and along the American River. They are brown to 
reddish-brown recent alluvial soils. The alluvium came chiefly from 
basic igneous rock, but also from some sedimentary and acid igneous 
rocks. The soils are slightly acid to slightly basic (from pH 6.0 to 
about pH 7.5), nearly level, and somewhat dissected by small stream 
channels. 

The subsoil, to depths of 24 to 42 inches, consists of brown or red- 
dish-brown stratified layers of alluvium similar to that of the surface 
soil but usually somewhat lighter colored and, in places, slightly more 
reddish. There is little or no evidence of profile development. Roots 
and water penetrate these permeable and friable materials freely, 
although under natural conditions the roots of shallow-rooted grasses 
are concentrated in the upper few inches. The underlying parent 
material consists of stratified layers of variable textured, loose and 
friable, light-brown sediments that extend to depths of 6 feet or more. 

The soils are not extensively cultivated, mainly because of lack of 
water for irrigation. Where farmed, they are planted mainly to 
alfalfa and Ladino clover for use as hay or pasture for dairy cattle. 
Some areas are planted to fruit and truck crops. Yields are very 
good, and these soils could be further developed for intensive farming 
if an adequate water supply were assured. 


Honcut very fine sandy loam, nearly level (0-1 percent slopes) 
(Hp).—This soil oceurs as narrow stringers along a few creeks in the 
northern part of the survey. The surface soil is brown or reddish- 
brown, friable, granular, very fine sandy loam. It works to a favor- 
able tilth that is easy to maintain. The reaction is slightly acid to 
neutral (pH 6.0 to 7.0). The subsoil is friable and similar to the sur- 
face soil in texture but slightly lighter color and is somewhat more 
porous. Usually this layer contains many worm holes, and the walls 
of some of these are slightly glazed with colloidal stains. The subsoil 
breaks into soft granules. Its reaction is very slightly acid (pH 6.5 
to 7.0). The parent material consists of friable, brown or light- 
brown slightly stratified layers of medium-textured sediments that in 
places contain mica. The reaction is neutral (pH 6.5 to 7.5). 

This is an excellent agricultural soil, but the few areas under culti- 
vation are planted chiefly to dry-farmed grain. Most of the soil is 
used as pasture for cattle or sheep. The native cover is grass and 
scattered oaks. This soil has the same use capabilities as Hanford 
very fine sandy loam, and if irrigation water were available, it would 
be suitable for a wide variety of field, fruit, and truck crops. 


Honcut very fine sandy loam, overflowed, nearly level (0—1 percent 
slopes) (Hr) —This soil occurs along Dry Creek on the southern 
boundary of the area. It is subject to periodic overflow and little is 
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cultivated. It is used mainly for pasture. The grasses, chiefly 
Italian ryegrass, grow luxuriantly and furnish excellent pasture. 
Although the overflow comes from Dry Creek, this stream does not 
flow during summer and cannot be considered a reliable source of 
water for irrigation. If protected from overflow and provided with 
irrigation water, this soil would produce a wide variety of crops. 


Honcut very fine sandy loam (over Bear Creek gravelly loam), 
overflowed, very gently sloping (0-3 percent slopes) (Hs).—This 
relatively inextensive soil occurs along Laguna Creek not far from 
Clay. It is subject to periodic overflow and occupies the flood plain 
of the creek, a few feet lower than the low terraces on which occur 
the San Joaquin soils. It consists of areas of Bear Creek gravelly 
loam soil material over which Honcut very fine sandy loam has been 
deposited. The Honcut soil material is seldom more than 15 to 18 
inches deep, and is usually about 10 or 12 inches. It is pale-brown 
or yellowish-brown, friable, and somewhat stratified. Textures are 
variable within short distances, but the material is for the most part, 
very fine sandy loam. This material rests abruptly upon grayish- 
brown Bear Creek soil material, which is underlain by a subsoil of 
similar material but of slightly lighter color and more porous character. 
Below the subsoil occurs stratified, gravelly, light-gray or light brown- 
ish-gray material. 

This soil has a somewhat better surface layer than the Bear Creek 
gravelly loam, very gently sloping, and gives superior yields of dry- 
farmed grain and grain hay. It also produces better pasture than 
Bear Creek gravelly loam, very gently sloping. The soil is inferior 
to Honcut very fine sandy loam, nearly level, but it would be suitable 
for irrigated agriculture if it had a dependable water supply and were 
protected from overflow. 


Honcut loam, nearly level (0—1 percent slopes) (Hm).—The surface 
soil is brown or reddish-brown friable loam that works easily to 
a granular structure or soft clods under cultivation. The reaction 
is slightly acid to neutral (pH 6.0 to 7.0). The subsoil at depths 
ranging between an upper limit at 8 to 16 inches and a lower limit at 
24 to 30 inches is similar to the surface soil in color and consistence, 
but is somewhat more porous. It contains numerous worm and 
insect channels, and some of the surfaces are slightly glazed with 
darker colored colloidal stains. The reaction is nearly neutral. The 
underlying, somewhat stratified material is light-brown, medium- 
textured, and friable. It becomes gradually lighter in color with 
increased depth. The reaction is neutral or slightly basic. 

Near Perkins this soil is irrigated and used for fruit, vegetable, and 
field crops, which give good yields. The acreage in orchards—princi- 
pally in pears, peaches, plums, prunes, and grapes—is probably greater 
than that in other crops. Grapes appear to do particularly well in 
comparison with vines of the same variety and similar age on soils 
of the San Joaquin series on the same locality, and they compare 
favorably with the excellent vines grown on Hanford soils of the 
Mokelumne River fan near Lodi (in San Joaquin County). Near 
Perkins, irrigation water can be obtained easily from wells or by lifting 
the water 20 to 30 feet directly from the American River. 
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The alluvial plain on which this soil is found formerly extended 
eastward almost to Folsom, but the eastern half has been destroyed 
by gold dredging. 


Honcut loam, overflowed, nearly level (0—1 percent slopes) (Hy). 
Along Coyote and Carson Creeks, Honcut loam is subject to periodic 
overflow. Very little of this overflowed soil is intensively cultivated, 
mainly because irrigation water is lacking. Were such a supply 
available and the soil protected from overflow, it would be productive 
of a wide variety of crops. It is now used for pasture or dry-farmed 
grain. 


Honcut loam, channeled, nearly level (0-1 percent slopes) (Hr).— 
This soil occurs in long narrow strips along small drainageways. It 
is cut by minor shallow stream channels which carry overflow water 
during periods of high water but are usually dry at other times. The 
surface soil is brown to reddish-brown friable loam underlain by a more 
porous subsoil, which is slightly redder but similar in texture and struc- 
ture. The deeper material consists of stratified light reddish-brown 
soil materials of medium or moderately fine texture. 

The soil is used almost exclusively for range pasture and produces 
forage similar to that on Honcut loam, nearly level. Cottonwood 
trees and willows growing along the stream channels provide shade for 
livestock and help keep the channels from shifting. 


Honcut loam (over San Joaquin hardpan substratum), nearly level 
(0-1 percent slopes) (Ho).—This inextensive soil is underlain at 
depths of 24 to 60 inches by a hard, moderately consolidated substratum 
like that under soils of the San Joaquin series. The surface soil is 
brown or reddish-brown friable loam that easily works to a favorable 
tilth. The subsoil is of similar texture, slightly lighter in color and 
more porous, and contains numerous worm and insect channels. 
Directly under the subsoil is a consolidated substratum that is imper- 
vious to roots and water. 

This soil represents a transition from areas of San Joaquin soils to 
areas of Honeut loam. The Honcut soil material above the hardpan 
substratum averages about 3 feet, which is sufficient for growth of a 
wide variety of crops. Considerable fruit is grown on this soil. Fruit 
trees do well but not so well as on Honcut loam, nearly level. Never- 
theless, fruit production is far superior to that on San Joaquin loam 
in the same general locality. Beans and tomatoes also do very well, 
as do many other truck crops. 


Honcut gravelly loam, nearly level (0—1-percent slopes) (Hx).— 
This inextensive soil occurs in the eastern part of the area as long 
narrow winding strips along small creeks and drainageways. The 
surface layer is reddish-brown or brown gravelly loam, somewhat 
redder than that for other types in this series. The soil is porous and 
friable, but its workability depends largely upon its gravel content, 
which varies within short distances. The gravel consists chiefly of 
andesitic rocks, but some is quartz or quartzite and some slate. The 
individual pieces are somewhat angular, which indicates that they 
have not been transported far. The reaction is slightly acid to neutral 
(pH 6.0 to 7.0). 

The subsoil begins at depths of 8 or 20 inches and extends to 24 or 
36 inches. It is a reddish-brown permeable gravelly loam with a large 
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number of worm and insect channels. Some of the surfaces of the 
channels are glazed with colloidal stains. The quantity of gravel is 
variable but is usually equal to that in the surface soil. The reaction 
is about neutral (pH 6.5 to 7.0+). 

Under the subsoil are light reddish-brown, stratified, variable but 
generally medium-textured gravelly materials that normally extend 
to depths of 6 feet or more and have a nearly neutral reaction. The 
parent material is alluvium washed mainly from soils of the Auburn 
and Dorado series. 

This soil is used for pasture or for dry-farmed grain hay. The 
pasture is far superior to that on the soils that developed on bedrock. 
Yields of grain hay are extremely variable and depend more on the 
quantity and distribution of seasonal rainfall than on the soil. 

This soil would be favorable for agriculture if irrigation water were 
available, but even water for livestock is sometimes scarce in these 
localities. Because the soil is gravelly, it is difficult to till, and is 
less suitable for field or truck crops. The gravel should not hinder 
use for orchards, if irrigation water can be obtained. 


KITCHEN MIDDENS 


Kitchen middens (Ka) is a miscellaneous land type that occurs 
along the Sacramento, Cosumnes, and North Fork Mokelumne 
Rivers and some of the associated sloughways. It consists of low 
mounds of debris accumulated during a relatively long period of 
Indian occupation. The material is generally darker colored than the 
surrounding soils, friable, and highly calcareous. It contains numer- 
ous clamshells or clamshell fragments, considerable quantities of ashes 
and bones, and some remnants of pottery, arrowheads and spearheads, 
erinding bowls, and other Indian artifacts. Most of the Kitchen 
middens are along the Cosumnes River and are either left unused or 
pastured. They occur as mounds on alluvium of the flood plains and 
on San Joaquin soil material. 


OAKLEY SERIES 


The inextensive soils of the Oakley series occur as narrow ridges or 
mounds surrounded by the lower lying soils of the Sacramento and 
Glann series. They have developed from sandy materials that were 
probably deposited by water but later modified considerably by wind. 
The wind action probably accounts for their gently undulating relief. 
The soils have no profile development; they are slightly acid in the 
surface soils and nearly neutral in the subsoils. 

The surface soils are pale brown or grayish brown, single-grained, 
and normally coarse-textured. Most of the roots are concentrated in 
the surface layer. The color becomes somewhat lighter as depth 
increases. The subsoils consist of pale-brown or light yellowish-brown 
loose sand or fine sand of single-grained structure and nearly neutral 
reaction. The underlying material is light yellowish-brown sand that 
is loose and very rapidly permeable. Roots do not penetrate deeply 
into this sand, probably because moisture is lacking. The cover is 
mostly grass. 


Oakley sand, undulating (8-8 percent slopes) (Os)-—This inex- 
tensive soil occurs mainly in one body located a short distance from 
Walnut Grove. It occupies a low sandhill surrounded by Sacramento 
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soils. The surface soil, 12 to 20 inches deep, is pale-brown. or grayish- 
brown, single-grained, slightly acid sand. In undisturbed areas roots 
of shallow-rooted grasses haye concentrated in a thin darker-colored 
layer at the immediate surface, but they decrease rapidly with in- 
creased depth. The subsoil is pale-brown or light yellowish-brown, 
loose, single-grained sand that gradually becomes lighter with depth. 
Throughout the profile the sand grains are of fairly uniform medium 
or fine size. 

Most of this soil is used for the farmstead, corrals, and pasture on 
a moderately large ranch. Although the forage is not particularly 
heavy, it provides satisfactory grazing during the rainy season when 
the associated Sacramento soils are very wet and muddy. A few 
acres were planted to grapes, but these have been removed. 


Oakley loamy fine sand (over Glann loam), undulating (3—8 percent 
slopes) (Oa).—This soil occupies small ridges or mounds above soils 
of the Glann series along the western edge of the valley plain lying 
east of the valley trough. The undulating ridges run roughly parallel 
to the axis of the valley. The soil consists Mi material derived from 
Oakley loamy fine sand that has been deposited over Glann soil 
material. The sandy material was undoubtedly deposited by the 
stream and later modified by wind action. 

The surface soil is 12 to 36 inches of light brownish-gray or pale- 
brown very friable loamy fine sand of single-grain or weak granular 
structure. Where this layer is deep, it becomes lighter colored with 
increased depth. Its reaction is nearly neutral. The subsoil, extend- 
ing to depths of 30 to 60 inches, consists of grayish brown, nearly 
neutral, loamy fine sand or fine sandy loam that is slightly brittle 
when dry. This layer has considerable rust-brown iron mottling, 
which probably results from an intermittently perched water table 
over the less pervious substratum. 

The substratum consists of clay loam or sandy clay loam that may 
or may not be underlain by semiconsolidated layers. This sub- 
stratum is grayish brown or yellowish brown and has considerable 
rust-brown and some olive-gray iron mottlings. It is compact and 
contains many small iron pellets. These pellets are usually 0.1 to 
0.2 inch in diameter and of concretionary structure. The pellets 
show concentric rings, usually about a small sand-grain nucleus. In 
places, there may be some seams of segregated lime or gypsum in the 
lower part. The reaction of the substratum is slightly basic. 

About half of the area is farmed, mostly to alfalfa or Ladino clover, 
which do well. Other areas are used only for pasture, which is 
superior to that on the associated Glann soil. 


PENTZ SERIES 


Soils of the Pentz series normally occur in small bodies on rolling 
to hilly relief in the eastern part of the area. They are derived from 
soft tuffaceous sandstone, mainly of andesite, which looks like sand- 
stone of the Ione formation but is of more recent origin. The soils 
are of moderate depth; and, though they appear to have accumulated 
Mans little clay in their subsoils, they generally show several distinct 
ayers. 

The surface soils, 4 to 12 inches deep, are grayish-brown, medium- 
textured, and granular. Many very fine pores occur, especially near 
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the surface, where the material is darker in color and contains more 
organic matter. This thin layer nearest the surface often has a platy 
structure and is usually nearly neutral, whereas the reaction of the 
rest of the surface soil is medium acid to neutral (pH 5.5 to 7.0). 
Most of the grass roots are concentrated in the surface layer. The 
subsoils, extending to depths of 15 to 50 inches, consist of grayish- 
brown or light brownish-gray materials that have no definite structure 
but a texture similar to that of the surface soils. The subsoils are 
friable and normally contain many worm and insect channels. Roots 
extend into them but are not so numerous as in the surface soils, and 
their number decreases rapidly with depth. The pH is 5.5 to 7.0. 

The upper parent material is weathered, easily crumbled, sandstone 
that may be 2 or 3 feet in depth. It is soft and weakly consolidated, 
rarely hard and brittle. The crumbling bedrock is usually a little 
less acid than the soil material above (pH 6.0 to 7.0). 

The plant cover on these soils consists of grasses and a few trees. 
Most of the grasses are annuals; they grow more luxuriantly than on 
any of the other residual soils with the possible exception of the 
Whitney. Soft chess, the dominant species, makes good forage. 
The soils are crosive, and considerable sheet and gully erosion has 
developed. The relief is variable; some of the slopes are steep, but 
usually short. 

The Pentz soils are closely related to and closely associated with 
the Peters soil, which is derived from the same type of formation, but 
usually from finer textured materials. The Peters soil is darker in 
color than the Pentz soils and usually has an adobe structure. The 
Pentz soils are also closely associated with soils of the Redding series. 
In many places the material forming the Redding soils occurs on the 
top of the formation that gives rise to the Pentz soils. In these 
localities the Pentz soils generally include some of the hard well- 
rounded gravel that is a remnant of the material from which the 
Redding soils developed. 

Pentz soils are used almost entirely for pasture, but their gentler 
slopes are suitable for dry-farmed grain. They are erosive under 
cultivation and must be managed carefully if severe erosion is to be 
prevented. 


Pentz sandy loam, rolling and hilly (8-25 percent slopes) (Pr).— 
This soil occurs in small bodies closely associated with soils of the 
Redding, Peters, and Amador series, and with other soils of the Pentz 
series. The surface soil is 6 to 20 inches of grayish-brown, friable 
sandy loam of weak granular structure and medium acid to neutral 
reaction (pH 5.5 to 7.0). Many grass roots occur throughout this 
layer, but they tend to concentrate in the topmost inch, which is 
darker and often less acid than the rest of the surface layer. The 
subsoil consists of friable grayish-brown or light brownish-gray sandy 
loam that has many more root and insect holes than the surface soil. 
Its reaction is about the same or slightly less acid than that of the 
surface soil. The parent bedrock of light-gray or pale-brown, softly 
consolidated tuffaceous sandstone occurs at depths of 20 to 48 inches. 
Although the rocks are loosely consolidated, the weathered zone is 
not thick. 

This soil occurs where livestock raising predominates, and most of 
it is satisfactory for pasture. Soft chess is one of the most common 
grasses; other plants are ripgut grass, alfileria, and burclover. These 
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grow well, and, except for ripgut grass, furnish good pasture. This 
soil is fairly erosive. Some erosion takes place wherever it is over- 
grazed, but properly managed pastures erode only slightly. The soil 
is suitable for dry-farmed grain or grain hay and for other crops such 
as those grown on the Whitney soils. 


Pentz sandy loam, steep (25+ percent slopes) (Pe).—This soil 
occupies areas where most of the slopes are steep, short, and in places 
precipitous. The soil is shallower than the rolling and hilly phases 
of Pentz sandy loam, and the forage is not so heavy. 

The surface soil is grayish brown; the subsoil is a grayish-brown or 
light brownish-gray sandy loam. Softly consolidated sandstone bed- 
rock occurs at depths ranging from a few inches to 3 or 4 feet but 
normally is not far below the surface. 

This soil is used entirely for pasture. Because of its steeper slopes 
and less dense plant cover, it is more erosive than the rolling and 
hilly phases of Pentz sandy loam. 


Pentz loam, rolling and hilly (8-25 percent slopes) (Pa).—This soil 
occurs as small bodies in the eastern and east-central part of the area. 
It is associated with other soils of its own series and with soils of the 
Peters, Redding, and Amador series. The surface soil is 6 to 18 
inches of grayish-brown or dark grayish-brown loam. When dis- 
turbed, this friable layer breaks into granular aggregates. It contains 
many grass roots, some of which are concentrated in a thin zone near 
the surface. This thin topmost zone is slightly darker than the rest 
of the surface layer and nearly neutral in reaction. The rest of the 
surface layer is strongly to slightly acid in reaction (pH 5.0 to 6.5). 

The subsoil is similar to the surface soil in texture but somewhat 
lighter colored, more porous, and slightly less acid (pH 5.5 to 7.0). 
It has many worm and insect channels but not so many roots as the 
layer above. The bedrock—a soft, light-gray or pale-brown, shaly 
or fine-grained tuffaceous sandstone—may occur at depths ranging 
from 18 to 48 inches but is usually found at 24 to 30 inches. 

This soil is among the best for pasture in the area. It produces 
good stands of high-quality forage consisting of annual grasses and 
some burelover and alfileria. Where overgrazed, the soil erodes 
slightly, but not so severely as Pentz sandy loam, rolling and hilly. 


Pentz loam, steep (25+ percent slopes) (Ps).—This soil occupies 
short steep slopes along escarpment rims. It is similar to Pentz 
loam, rolling and hilly, but normally shallower and more variable in 
depth. It ranges from a few inches to 2 or 3 feet deep, but commonly 
is less than 18 inches. 

This soil is used only for pasture, and produces less forage than 
Pentz loam, rolling and hilly. Erosion is greater than for the rolling 
and hilly Pentz soils, but is excessive only if the soils are overgrazed. 


Pentz-Redding gravelly loams, rolling and hilly (8-25 percent 
slopes) (Pc).—This moderately extensive complex of Pentz and 
Redding soils usually occurs on slopes or lower ridges, as the higher 
ridges are capped with the gravelly materials from which Redding 
soils have developed. The Redding soil of this complex generally 
conforms to the description of Redding gravelly loam, undulating 
and rolling, although in several places the soil is transitional between 
the Pentz and Redding series. Remnants of Redding soil material 
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account for much of the gravel in the Pentz soils of the complex, as 
well as for their color, which is browner than is typical for the Pentz 
series. 

The surface layer of the Pentz soil in this complex is 6 to 12 inches 
of grayish-brown or brown gravelly loam. The gravel consists mostly 
of rounded quartz or quartzite, though some came from basic igneous 
rock. The surface soil is less friable than is normal for the Pentz 
series; it is hard when dry. Grass roots are numerous throughout 
the surface layer but tend to concentrate at the immediate surface, 
where the material is slightly darker than in the rest of the surface 
layer and usually slightly less acid. 

The upper subsoil consists of brown or grayish-brown gravelly 
loam or gravelly clay loam, which has many fine worm and insect 
channels and is considerably more porous than the surface soil. Fewer 
roots penetrate this layer. The lower subsoil consists of brown or 
grayish-brown, moderately compact, gravelly clay loam or gravelly 
clay, which is fairly sticky when wet but dries to a hard blocky 
condition. 

The reaction throughout the soil profile ranges from strongly acid 
to neutral, with the more acid reaction in the lower surface layer. 
The parent bedrock consists of softly consolidated fine-grained sand- 
stone similar to that underlying Pentz loam, or of softly consolidated 
conglomerate. 

This complex is used only for grazing. The forage is good on the 
Pentz soil, but not so heavy as on other soils of that series. The 
gravel appears to afford some protection against erosion. About 60 
percent of the complex consists of Pentz gravelly loam; the rest is 
Redding gravelly loam, with a few small inclusions of Peters clay. 


Pentz-Redding gravelly loams, steep (25+ percent slopes) (Pp).— 
This complex occurs in small narrow bands, usually along the sloping 
sides of old benches that are capped with Redding soil materials. 
Slopes are short but steep. This complex consists of fairly shallow 
soils having profiles much more variable than those for corresponding 
soils in areas with more gentle slope. Nevertheless, general soil 
conditions are similar to those described for Pentz-Redding gravelly 
loams, rolling and hilly. 

The complex is used entirely for range pasture, mostly for cattle. 
The forage is not so good as on Pentz-Redding gravelly loams, rolling 
and hilly. Overgrazed areas show considerable evidence of erosion, 
but those properly managed are only slightly eroded. 


Pentz-Redding gravelly loams, undulating (3-8 percent slopes) 
(Pr).—This complex occupies areas with less steep relief. The soils 
are similar to those of the Pentz-Redding gravelly loams, rolling and 
hilly. They are eroded very little and produce good pasture. 


PERKINS SERIES 


The soil of the Perkins series is slightly acid. It developed on 
stream benches from valley-filling materials similar to the parent 
materials for Corning and Redding soils. It is located at slightly 
higher levels than the associated Honcut soils, which are closer to 
the river. The Perkins soil is gravelly, the gravel consisting mostly 
of quartz, quartzite, and andesite rocks, but also of some slate, sand- 
stone, and granitic materials, 
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The surface soil is brown or light brown, and the upper subsoil is 
reddish brown and slightly finer textured than the surface soil. The 
lower subsoil is also reddish brown, but somewhat more reddish than 
the upper subsoil. The lower subsoil has moderately fine texture, is 
considerably more compact, and has more colloidal staining than the 
soil above. The underlying parent material consists of alluvial de- 
posits of stratified, brown, well-rounded gravel, through which few 
roots penetrate. The reaction is nearly neutral. These gravelly 
deposits are fairly deep and are gold-bearing. At the time of survey, 
gold dredging was being carried on in these deposits at several places. 

The natural cover on the soil is grass, snd the production of forage 
is fairly high. Most of the areas. howevur, are farmed. Dry-farmed 
grain is grown where no irrigation water is available, and yields are 
generally better than from soils of the Corning, Redding, or San 
Joaquin series. Where the soil can be irrigated, pears, peaches, 
apricots, grapes, and walnuts are grown. The yields are fair but not 
so good as those obtained on the Honcut and Hanford soils of the 
same locality. A wide variety of truck aad field crops is also grown, 
and the yields of these are moderately high but slightly inferior to 
those on the Honcut and Hanford soils. 


Perkins gravelly loam, very gently undulating (0-3 percent slopes) 
(Px).—This soil occupies low, very gently undulating terraces lying 
below the Corning soil and on the same plain as the San Joaquin soils. 
The surface soil is 6 to 18 inches of brown or light-brown gravelly 
loam of slightly acid to neutral reaction (pH 6.0 to 7.0). This layer 
has indefinite structure but is friable if worked properly. If worked 
too wet, it puddles easily, dries out hard, and breaks to irregularly 
shaped hard clods. The quantity of gravel is not great in this layer, 
but sufficient to have some effect on tillage. If the soil is not dis- 
turbed, grass roots tend to concentrate in the first 1 or 2 inches, which 
is slightly darker in color, but numerous roots occur throughout the 
surface layer. 

The upper subsoil extends to depths of 15 to 30 inches; it is reddish- 
brown in color, finer in texture than the surface soil, and contains 
fewer grass roots. Worm holes, particularly in the upper part, in- 
crease its porosity. This layer is more compact than the surface soil, 
and the weak aggregates show some colloidal coating. The percentage 
of gravel = variable, and the reaction is slightly acid to neutral Gh 
6.0 to 7.0). 

The lower subsoil, extending to depths of 30 to 60 inches, is reddish- 
brown gravelly heavy clay loam. In most places this layer is slightly 
more reddish than the upper subsoil. It shows considerable accumula- 
tion of colloidal clay, and is fairly dense and compact but has no 
definite structure. It softens and crumbles easily when moist but 
is decidedly sticky when wet. Roots and water have some difficulty 
penetrating the layer. 

Stratified gravelly materials gradually replace the lower subsoil as 
depth increases. Some of the gravel materials have very little inter- 
stitial soil material. The gravel is well-rounded and much like that 
under the Corning and Redding soils but usually not so coarse. 
Cobblestones seldom occur in this soil, whereas they are common in 
the Corning and Redding soils and their parent materials. 

The natural cover is grass, but most of this soil is now used for 
dry-farmed grain or for irrigated crops, mostly fruit trees or vines. 
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Grain yields are fair in more favorable seasons, and are better than 
those from the San Joaquin, Corning, or Redding soils of the vicinity. 
The grapes and other fruits are superior to those from the San Joaquin 
and Corning soils but inferior to those from the Honcut and Hanford 
soils of the same general locality. Irrigation water is pumped from 
wells, although the soil is close enough to the American River to permit 
some pumping from the river during part of the growing season at 
least. The deposits giving rise to this soil are gold-bearing, and some 
of them are being dredged for placer gold. Dredging done in the past 
has completely destroyed arcas of this soil for agricultural use. 


PETERS SERIES 


The soil of the Peters scries occurs in small bodies. It is derived 
from fine-textured shalelike materials, probably rhyolite or andesite 
tuff. In some places a little lime is found in the layer of weathering 
bedrock; and even where there is no lime, this layer is slightly basic in 
reaction. The rest of the soil profile is neutral or slightly acid. 

The surface soil, extending to depths of 6 to 20 inches, is very 
dark-gray or dark grayish-brown fine-textured material, usually of 
adobe structure. The quantity of organic matter is moderate, and 
the reaction is slightly acid to neutral (pH 6.0 to 7.0). The immediate 
surface often sloughs off and crumbles, giving a flaky appearance. 
The larger shrinkage cracks extend down into the upper subsoil, 
which breaks out in large blocks. 

The upper subsoil is dark gray or dark grayish brown, slightly acid 
in reaction, and contains many roots. The lower subsoil is lighter in 
color and nearly neutral in reaction. It contains fewer roots and many 
rock fragments. 

The parent material, which begins at depths of 24 to 48 inches, 
consists of fine-grained, light-gray materials showing variable degrees 
of consolidation. The upper weathered zone is soft and crumbles into 
many shalelike fragments, usually basic in reaction and occasionally 
slightly caleareous. The deeper unweathered parent material is 
stratified, shalelike, and varies considerably in fineness and degree of 
consolidation. None of the material is extremely hard, and the 
bedding planes are approximately horizontal. 

This soil is closely associated with the soils of the Pentz series, 
which it resembles in degree of profile development, mode of formation, 
and use. It developed from similar rhyolite and andesite tuff ma- 
terials but is much finer textured than the Pentz soils. It is used only 
for range pasture. The forage produced is good but not so abundant 
as that of the Pentz soils. It has, however, a higher proportion of 
burclover and is grazed more closely than soils of the Pentz series. 


Peters clay (adobe), rolling and hilly (8-25 percent slopes) (PK).— 

This soil occurs in small scattered bodies associated with the Pentz 
and Redding soils. The surface soil, to depths of 6 to 18 inches, is 
dark-gray or dark grayish-brown clay of well-defined adobe structure 
and slightly acid to neutral reaction (pH 6.0 to 6.7). Large shrinkage 
cracks form during dry periods and extend downward into the subsoil. 
The surface few inches breaks by secondary cracking into small, firm, 
angular aggregates. The lower part is hotly and has cracks that 
make it appear prismatic in structure. Rounded gravel may occur 
on the surface and throughout the upper layer; this gravel represents 
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remnants of Redding soil material, which in places caps the formation 
that gives rise to the Peters soils. 

The subsoil is slightly acid or neutral dark-gray or dark grayish- 
brown clay that shades to olive gray and has many rust-brown iron 
mottlings in the lower part. At depths of 24 to 48 inches this clay is 
replaced by well-weathered, soft, crumbly olive-gray to light-gray 
bedrock, generally mottled with iron stains. The upper part of the 
bedrock is neutral or slightly basic, and in some places contains a 
small quantity of lime; the deeper part is loosely consolidated, light- 
gray, stratified, shalelike material. 

Erosion of this soil is negligible or only slight. The adobe structure 
and high water-holding capacity apparently are effective in preventing 
erosion even where the soil is intensively grazed. The soil is used 
only for range pasture. 

PLACER DIGGINGS 


Placer diggings (PL) consist of areas that have been worked over 
and disturbed by placer gold mining, most of which was done with 
pick and shovel at an earlier period. The chief soils affected were 
Honcut gravelly loams and Redding, Corning, Auburn, Whiterock, 
and Dorado soils. Placer diggings occur most frequently in the 
Redding soils, where they occur as small mounds 1 or 2 feet high and 
3 to 6 feet across the base. The depth of soil disturbance is usually 
less than 2 or 3 feet. Diggings in the residual soils usually followed 
quartz vein outcrops. Small contour ditches carried water from 
creeks or reservoirs to practically all placer mining areas. These 
ditches often broke, causing considerable gullying m some places, 
but most of this gullying has been stabilized naturally, so that placer 
mining is now the source of little active gullying. Practically all 
areas are used for range pasture. They support only very sparse 
grass, and are so loose and rough that livestock have difficulty in 
getting over them. 

REDDING SERIES 


The extensive soils of the Redding series are developed on gravelly 
and cobbly old valley-filling materials. They occupy undulating 
and rolling terracelike positions along the eastern edge of the valle 
and range from shallow to 40 feet or more deep. The hard well- 
rounded gravel consists mainly of quartz, quartzite, and andesite 
rocks but includes smaller quantities of slate, sandstone, and granitic 
and basic igneous rocks. 

The surface soils are reddish brown or light reddish brown and have 
a granular structure. Gravelly or abiiy and medium-textured, 
they break when cultivated into irregularly shaped clods that are 
slightly hard when dry and slightly sticky when wet. , 

The upper subsoils are composed of reddish-brown materials that 
have a slightly finer texture and redder color than the surface soils. 
The gravel is extremely variable in quantity and size. The soil ma- 
terials have a block structure in place but are porous. The lower 
parts of the upper subsoil may be slightly mottled with rust-brown 
iron stains caused by water standing above the lower subsoil, which is 
very heavy and much less pervious. The lower subsoil occurs ab- 
ruptly at depths of 10 to 30 inches; it consists of gravelly red or 
reddish-brown clay. This clay is highly colloidal, and very plastic 
or very sticky when wet, With increased depth the subsoil becomes 
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more grayish or brownish in color and has more manganese stains. 
This more grayish or brownish part ranges in thickness from % inch 
to about 10 inches. The grayish color is probably the result of water 
remaining for some time just above the relatively impervious hardpan 
substratum. 

The hardpan substratum appears to have become indurated or 
hardened by the precipitation of cementing siliceous compounds. 
The immediate surface of the hardpan material is often consider- 
ably harder than the lower parts and is much stained by manganese. 
In some places the hardpan layer is consolidated to a depth of only 1 
or 2 feet; in other places it may be strongly consolidated to depths of 
15 or 20 feet. 

The parent materials are very much like those of the Perkins and 
Corning soils but are found on higher terraces. The gravelly and 
cobbly deposits are underlain for the most part by softly consoli- 
dated sandstone and shale formations, although along the eastern 
edge of the area they may be underlain by andesites, amphibolite 
schist, granodiorite, or Jurassic slates. 

Redding soils are undulating or rolling, with broad swales and a 
hummocky microrelief. The hardpan or substratum does not conform 
to the microrelief of the surface relief. The upper subsoil layer does 
appear to conform more closely to minor differences in surface relief; 
it is thicker under the mounds than in the depressions, whereas the 
other horizons may not differ greatly. 

On the broad more nearly level terrace tops, there are small shallow 
basinlike areas where the soil is darker and finer textured and very 
similar to the Alamo soil. These areas, seldom as large as 1 acre, 
are too small and few to warrant separation. 

Under natural conditions, the Redding soils are grass-covered 
(fig. 2). The original cover is thought to have been dominantly 
needlegrass and some ryegrass. The present cover is mainly ryegrass, 
bromegrass, or wild oats. The soils are used mainly for range pasture, 
but the forage is only fair. The yields from dry-farmed wheat 
and barley are relatively low. A few plantings of grapes and olives 
have been abandoned. Because the yields of most crops are low 
and irrigation water is not available, many farmsites have been 
abandoned. Recently many small check dams have been built to 
hold back storm waters for livestock. These small reservoirs cover 
areas from less than 1 acre to 5 or 10 acres. They are inexpensive 
to build and furnish water for livestock during winter, spring, and 
early summer, after which the stock is moved into the Sierra Nevada. 

The materials from which the Redding soils have formed are gold 
bearing, and large areas have been worked over by placer, hydraulic, 
and dredging operations (fig. 3). Dredging is still in progress, and 
in time much of the area occupied by these soils probably will be 
dredged for gold, as large tracts are now held under option for this 
purpose, 


Redding gravelly loam, undulating and rolling (2-15 percent slopes) 
(RB).—This extensive soil occupies high terraces along the eastern 
edge of the Sacramento Valley. The surface soil is 5 to 15 inches of 
strongly to medium acid (pH 5.0 to 6.0) reddish-brown or light 
reddish-brown gravelly loam. It puddles easily when wet and is 
slightly hard when dry. On the surface and throughout the soil 


Freurr 2.—Beef cattle on Redding gravelly loam, undulating and rolling. 
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TreurE 3,—Redding and related soils are extensively mined for gold by large 
dredgers which leave only fields of gravel heaps (Tailings) that permanently 
ruin the land for agriculture. 
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there is a considerable quantity of well-rounded gravel—mostly 
quartz, quartzite, and andesite—and smaller quantities of other 
rocks. Numerous grass roots occur throughout, but tend to concen- 
trate in the top 1 or 2 inches. This root concentration causes the 
immediate surface to be slightly darker and have a higher organic- 
matter content. This topmost part is also often slightly less acid. 

The upper subsoil, extending to depths of 15 to 30 inches, is reddish- 
brown gravelly clay loam or gravelly heavy loam. This porous layer 
has many insect and worm holes and breaks to a weak blocky struct- 
ure when disturbed. Some of the soil aggregates and the surfaces of 
insect holes have a thin colloidal glaze. The reaction (pH 5.5 to 6.5) 
is not so strongly acid as that of the surface soil. 

The lower subsoil, which extends to depths of 20 to 36 inches, is 
reddish-brown or red gravelly clay, which is very sticky when wet. 
When dry, it is extremely hard, and cracks to a poorly defined pris- 
matic structure. A few small iron pellets about the size of buckshot 
occur in the lower subsoil, but these are less numerous than in the 
San Joaquin, Alamo, or Glann soils. The reaction ranges from 
medium acid to neutral (pH 5.5 to near 7.0). The soil above hardpan 
is saturated for considerable periods during the rainy season and this 
makes the lower part of the subsoil gray. This grayer material, 
ranging from less than 1 to about 12 inches in thickness, contains 
some shotlike pellets and in places some dark shiny manganese stains. 

The hardpan, encountered at depths of 20 to 40 inches, consists of 
semiconsolidated gravelly and cobbly material that extends many 
feet and that looks much like softly consolidated conglomerate. The 
upper layer of this substratum, 3 to 20 inches, or even several feet in 
thickness, is generally more firmly cemented than the lower part. 
The upper few inches have considerable manganese stains. The 
cementing material is pale brown or light brownish gray, and siliceous. 
Its reaction ranges from very strongly acid to neutral (pH 5.0 or less 
to pH 7.0 or slightly higher). 

The quantity, size, and distribution of gravel vary throughout the 
profile, but the lower subsoil layers usually have the least and the 
substratum the most gravel. The parent deposits are deeper along 
the edge of the valley and more shallow toward the hills. The soil 
has somewhat hummocky microrelief, with small mounds and de- 
pressions similar to those on the San Joaquin soils. In some areas 
the soil is also characterized by small basins, usually much less than 
an acre in size, that are darker colored and finer textured than normal. 
These small basins remain wet much longer than surrounding areas 
and, except for being gravelly, resemble the Alamo soil. 

The soil is normally covered by grass and associated plants and 
some oaks. It is used mostly for winter and spring pasture, as the 
stock are moved to summer range in June or early in July. Along 
the edge of the valley, some of this soil is dry-farmed to wheat or 
barley, but yields are Pa Plantings of grapes and olives do not give 
high yields, and many have been abandoned. The few wells are not 
very satisfactory, because the gravelly hardpan does not allow suffi- 
cient water-bearing strata to develop. Much of the water supply for 
livestock is impounded in small reservoirs formed by earth dams 
across drainageways. These reservoirs, which may cover as much as 
10 acres, collect sufficient water during the rainy months to last until 
the livestock is moved to summer range. 
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Mining of these gold-bearing parent materials has been carried on 
from the early days of the gold rush to the present time. It may be 
only a few decades until the rest of this soil is completely destroyed 
by dredging (see fig. 3). 

Redding cobbly loam, undulating (3-8 percent slopes) (Ra).—This 
inextensive soil occurs on high terraces as a capping on igneous rock 
at elevations of 400 to 600 feet. The surface soil is 6 to 12 inches of 
reddish-brown or light reddish-brown cobbly loam that contains many 
well-rounded pieces of gravel and cobblestones ranging from less than 
an inch to 8 inches in diameter. There are also many cobblestones 
on the surface. The cobblestones are mostly quartz or quartzite, 
though there are smaller quantities of various other igneous rock 
materials. The surface soil is very strongly to medium acid (pH 4.5 
to 6.0). 

The upper subsoil extends to depths of 15 to 24 inches; it is a reddish 
brown cobbly clay loam, more porous than the surface soil. It has 
many worm and insect channels and the structure is indistinct because 
of the large number of embedded cobblestones. The lower subsoil, 
extending to depths of 24 to 42 inches, is heavy compact cobbly clay 
that contains so many stones the structure is indistinct. This reddish- 
brown or brown lower subsoil is unlike Redding gravelly loam in that it 
does not have a grayer color just above the hardpan. The hardpan is 
somewhat less consolidated and more permeable to water than that 
in Redding gravelly loam. Cobblestones are very numerous and 
extend to variable depths. 

The native cover is scattered trees, mainly oak and digger pine, and 
grass. The soil is too stony to be farmed and is used only for grazing. 


RIVERWASH 


Riverwash (Rc) usually occurs in long narrow bands along the 
streamways, but it also includes a few areas of gravelly outwash from 
hydraulic mining. Along the larger streams such as the American 
and Cosumnes Rivers, it occurs as sandy or gravelly bars marginal to 
the channel or as islands in the stream channel. It also occupies 
channels along some of the minor drainageways and intermittent 
streams. Although exposed during the dry summer season, it is 
overflowed and forms part of the streambed in periods of flood. ‘This 
material is never farmed, but it produces a little grass, which is used 
for pasture. Some willows or cottonwood trees usually grow in these 
areas and provide shade for stock. 


RYDBERG SERIES 


The imextensive soil of the Rydberg series, which occurs in the 
narrow flood plains along small drainageways, is a recent, slightly to 
medium acid alluvial soil, It forms from stratified, friable layers of 
light-gray, very light-gray, or pale-yellow alluvium derived mainly 
from soils of the Amador series. Its mode of formation is similar to 
that for Bear Creek and Honcut soils. The series is characterized by 
its light-gray or light brownish-gray color, medium texture, and 
nee high silt content. Roots are not numerous in the underlying 
materials, and the reaction is slightly less acid than in the upper 
horizons (pH 6.0 to 7.0). The natural cover consists mainly of 
grasses, and the soil is used only for pasture. 
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Rydberg loam, very gently sloping (0-3 percent slopes) (Rp).— 
This inextensive soil occurs along narrow drainageways in the eastern 
part of the area. The surface soil is 10 to 24 inches of light-gray or 
light brownish-gray, friable loam, or in a few places fine sandy loam. 
Grass roots are plentiful throughout this layer, but they tend to con- 
centrate in the top 1 or 2 inches, which are somewhat darker and 
slightly less acid (pH 6.0 to 6.5) than the rest of the surface soil 
(pH 5.0 to 6.0). 

The subsoil consists of friable light-gray, light brownish-gray, or 
very light-gray loam or fine sandy loam (pH 5.0 to 6.5) that contains 
fewer roots than the surface soil. The underlying material is stratified 
very light gray, light gray, or pale-yellow sandy material that rests at 
depths of 20 to 80 inches on softly consolidated material of the Ione 
or similar geological formation. 

The soil is used only for range pasture, which is somewhat better 
than that on the Amador soils. 


SACRAMENTO SERIES 


The soils of the Sacramento series occur along the flood plain of the 
Sacramento River. They have neutral or slightly basic surface soils, 
and moderately basic and intermittently calcareous subsoils. They 
have a youthful profile and only slight subsoil development. Their 
parent material is mixed alluvium deposited along the flood plain of 
the Sacramento River in level areas that were normally subject to 
annual overflow. Under natural conditions they were partly under 
water throughout winter and spring and always had a high water 
table. Reeds, tules, sedges and other water-loving plants made up the 
principal vegetation and have been responsible for the high organic- 
matter content. The texture is moderately fine. Their parent 
material was deposited in a manner similar to that of soils of the 
Columbia series, but the soils occupy a lower position, have a higher 
organic-matter content, and are darker in color than the Columbia 
sous. 

The surface soils are dark-gray, fine textured, and moderately high 
in organic matter. The subsoils are dark-gray and highly mottled 
with iron stains, are slightly more compact than the surface soils, 
and have some colloidal stammg. The mottlings are rust brown in 
the upper parts but they become grayer and duller with depth. The 
consistence is friable, and the material is easy to work and easily 
penetrated by roots and water. Some segregated lime occurs irregu- 
larly in the lower part in some places. The deeper materials are 
grayish brown, stratified, fine-textured, highly mottled with iron 
stains, and occasionally slightly calcareous. 

The soils are extensive and are used mainly for field and truck 
crops, although some fruit, mostly pears, is grown along narrow strips 
immediately adjacent to the levee of the Sacramento River where 
the water table is not so high. Yields of most crops are high, and 
quality is good. The soils are closely related to the Columbia and 
Freeport soils, being slightly older than the Columbia but somewhat 
younger than the Freeport soils. Under natural conditions, the soils 
are subject to annual flooding; but, where protected by levees and 
drainage, they are capable of producing good yields of a wide range 
of field crops. Almost all of the Sacramento soils in the American 
Basin in the northern part of the area have been covered with soil 
material of the Columbia series to depths of 12 to 60 inches. 
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Sacramento silty clay loam, nearly level (0—1 percent slopes) (Sa).— 
This soil occurs in basinlike areas along the flood plain of the Sacra- 
mento River. It has an 8- to 18-inch surface layer of dark-gray friable 
silty clay loam, which breaks into granules. Its high organic matter 
content aids materially in maintaining a favorable tilth and a low 
volume weight. It resists puddling even when worked at unfavor- 
able moisture content. The reaction is nearly neutral. 

The subsoil between depths of 2 and 5 feet consists of dark-gray, 
friable silty clay loam or clay loam that is high in organic matter and 
mottled with many rust-brown iron stains. Although its volume 
weight is considerably less than that of many soils of this texture, 
this layer is a little more dense than the surface soil. Colloidal glaz- 
ing lines some root and insect holes. Thin layers of highly organic 
material may occur anywhere in this layer or in the lower part of the 
surface horizon. The subsoil also contains thin ashlike layers from 
burned-over organic matter that was once a part of a former surface 
soil. The reaction of the subsoil is moderately basic, and it may or 
may not be slightly calcareous. 

The underlying material consists of gray or dark-gray stratified 
layers, chiefly moderately fine or fine, although in places it has sandy 
streaks. This material is highly mottled with gray or bluish-gray 
iron stains. It is basic in reaction and may or may not be calcareous. 
ae natural conditions this part of the profile was below the water 
table. 

Because of its moderately fine texture, the soil is slowly permeable 
to roots and water but it can be drained artificially. Due to its low 
position, it must be protected from overflow by levees and drained 
before it can be farmed. 

Where reclaimed, this soil is suitable for a wide range of field and 
truck crops. Large, high-quality yields are obtained. Fruit trees 
generally do not do so well, although pear trees produce good yields 
immediately adjacent to the levees of the Sacramento River where 
the water table is somewhat lower than average. 

Alfalfa, beans, tomatoes, and asparagus are important field and 
truck crops. Alfalfa yields are heavy, but the stands normally do 
not live more than 4 years. Tomato yields are particularly good. 
The yield may be as much as 25 tons of canning tomatoes an acre, 
although the average is somewhere between 14 and 18 tons. Aspara- 
gus stands last 7 to 10 years and produce high yields, but are subject 
to wireworm infestation, which may ruin the crop if not controlled. 
No fertilizer is used on alfalfa or asparagus, and little if any on beans. 
The application of 1 to 3 pounds of nitrogen per year to each pear 
tree gives good results. Fertilizers are usually applied to miscellane- 
ous truck crops for fresh market, but seldom for canning crops such 
as tomatoes and spinach. 


Sacramento silty clay loam, overflowed, nearly level (0-1 percent 
slopes) (Ss).—This soil, in the southern part of the area, consists of 
areas subject to overflow and not fully protected by levees. Over- 
flow hazard reduces the number of suitable crops and prevents as 
intensive use as for protected areas. 


SAN JOAQUIN SERIES 


The San Joaquin soils, which are the most extensive in this area, 
occupy the gently undulating plain from the valley trough eastward 


Figure 4.—Profile of San Joaquin soil showing hardpan (just below hand pick) 
and underlying partially consolidated substratum. 
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to the higher terraces occupied by the Corning and Redding soils on 
the eastern fringe of the Sacramento Valley. They are traversed and 
entrenched by the American and Cosumnes Rivers and by some of 
the larger creeks, such as Linda, Arcade, Laguna, and Dry Creeks. 
The surface of these soils slopes gently to the west at a gradient of 
something less than 1 percent, but the microrelief is hummocky and 
uneven, with ill-defined hogwallows and numerous drainage channels. 
The San Joaquin soils have strongly developed profiles, with clay 
subsoils that rest on indurated hardpan layers ranging from very thin 
plates to 6 or 8 inches, and are underlain by partially consolidated 
materials. These soils have developed on transported mixed rock 
deposits on the valley floor. Most of these materials probably were 
derived from granite and some volcanic and metamphorized sedi- 
mentary rock sources. 

The surface soils are light brown or reddish brown. When moist, 
they have a more pronounced reddish color and are soft, but they dry 
out moderately hard and have a baked surface. They have no defi- 
nite structure in place but when disturbed break into irregularly 
shaped somewhat brittle fragments, which are not difficult to crumble. 
The upper subsoils consists of reddish-brown material that is slightly 
lighter than the surface soils and usually of somewhat finer texture. 
The lower part of this layer, just above the underlying heavy clay, 
may be somewhat mottled, have some, shiny manganese stains, and 
in places have a few iron pellets about the size of buckshot. These 
pellets are a result of an intermittent perched water table above the 
much less pervious deeper materials. 

The lower subsoil is composed of reddish-brown or brown clay, 
which is very plastic when wet and hard when dry. When wet this 
layer swells and becomes impervious. Manganese stains and many 
iron pellets are common in this layer, Toe near the trough of 
the valley. The lower part just above the indurated hardpan may 
be of duller color and even gray in places. The lower subsoil is neu- 
tral or slightly basic in reaction, and may contain small quantities of 
segregated lime just above the hardpan. 

The hardpan occurs at 10 to 40 inches but the average is 2 feet 
(fig. 4). The hard indurated layers are high in manganese and in 
places contain some lime. They are cemented by materials leached 
from the soil profile and precipitated on the top of an underlying 
somewhat consolidated substratum and in cracks near its surface. 
The underlying substratum, occurring in horizontal beds, ranges from 
sand to finer textured materials varying in cementation or hardness. 
The upper parts are pale brown or light brownish gray, but deeper 
layers are usually very light gray. 

Without irrigation these soils are fair for range pasture and produce 
fair yields of dry-farmed grain in more favorable seasons. Yields in 
excessively wet years, however, are often as low as in very dry years 
because the impervious hardpan causes water to stand in small ponds 
over the field and retard the growth of the grain. Under irrigation, 
a wide variety of crops are grown. Most of the strawberries raised 
in the area are grown on these soils. The yields are 800 to 1,000 12- 
quart crates an acre. Tokay grapes are grown extensively, and yield 
an average of about 4 tons an acre. Yields of grapes on the Hanford 
soils on the Mokelumne River fan in the Lodi district immediately 
to the south, in San Joaquin County, are two or three times greater. 
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Various fruit trees are grown but give low yields, and many of the 
orchards are being abandoned. 

Among the field crops, Ladino clover appears to be well adapted to 
the San Joaquin soil; the yields are good, and the acreage is rapidly 
increasing. Alfalfa yields are not good, and stands are short-lived. 
Truck crops, such as cabbage, cauliflower, lettuce, and canning 
tomatoes, are planted on increasing acreages in the vicinity of Perkins 
and Elk Grove. The yields, although not so high as on the more 
recent alluvial soils of the area, are fairly good. Most of these soils 
occur in areas where irrigation water must be pumped from wells. 
The quality of water is good, and so far no shortage of water appears 
imminent. Nevertheless, if the entire area of these soils were farmed 
to Ladino clover or similar crops requiring larger quantities of water, 
the water table would drop considerably within a few years. 

These soils are closely associated with the Glann soil, and also with 
the Alamo, which are dark-gray, fine-textured soils that occur in low 
spots among bodies of San Joaquin soils. The Glann soil occupies 
the lower fringes of the valley plain and has developed under the 
influence of a high water table. 

A number of areas of San Joaquin soils occur where the hardpan is 
at a depth greater than 5 feet. Such areas are mapped as deep phases, 
and in many localities they are similar to soils of the Placentia series 
of the Auburn Area (6) and the Ramona series of the Lodi Area (7). 
Road cuts and other exposures show considerable variation in depth 
to the underlying formation. 


San Joaquin sandy loam, very gently undulating (0-3 percent slopes) 
(Sx) —The surface soil is 4 to 12 inches of light-brown or reddish-brown 
medium acid sandy loam (pH 5.5 to 6.0 or slightly higher). This 
material has a strong tendency to become puddled if worked or pas- 
tured when too wet, and plowsoles develop easily. When dry it is 
moderately hard and breaks to a cloddy condition when disturbed. 
This layer contains numerous fine roots, but under grass cover the 
grass roots tend to concentrate in the top 1 or 2 inches. This concen- 
tration of roots gives the topmost part of the surface a slightly darker 
color, a higher organic-matter content, and a slightly higher pH. 

The upper subsoil extends to depths of 15 to 30 inches; it is a reddish- 
brown porous loam with many worm and insect openings. This layer 
is friable when moist but somewhat brittle when dry. Some of the 
soil aggregates and the lining of some of the worm holes have colloidal 
stains. There may be a little rust-brown mottling and small buck- 
shotlike iron pellets in the lower part of this layer, but these are not so 
numerous as 1n the lower subsoil. The layer is slightly less acid than 
the surface soil. 

The lower subsoil consists of brown or reddish-brown compact clay 
that contains few roots. This material is very sticky when wet, ex- 
tremely firm when moist, and very hard when dry. When dry, the 
aggregates are prismatic or cubical and have heavy colloidal coatings. 
The lower subsoil becomes duller with depth and may be olive gray 
just above the hardpan or impervious substratum. Many buckshot- 
like iron pellets occur in this layer. The reaction is neutral or slightly 
basic, and in places there may be a very small quantity of lime just 
above the hardpan. 

The hardpan in this soil occurs at depths ranging from 18 to 48 
inches, but it is usually at 24 or 30 inches. It consists of a somewhat 
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consolidated formation of old water-laid sediments, the upper part 
of which is usually indurated and somewhat laminated. There are 
a number of manganese stains throughout the upper part, and some 
lime in seams or cracks. The lower part is stratified and is consoli- 
dated to varying degrees. 

The general relief of this soil is fairly smooth, but the microrelief 
is mildly hummocky. The mounds are not so regular as in some of the 
soils of the San Joaquin series mapped elsewhere. 

This soil is closely associated with San Joaquin sandy loam, undu- 
lating, and other soils of the San Joaquin series. It is used mostly 
for dry-farmed grain, but some table and wine grapes, tree fruits, and 
strawberries are grown. The yields of most of these crops are not 
very good, but strawberry yields are satisfactory. Yields of dry- 
farmed wheat and barley are fair. Grapes yield about 4 tons an 
acre, which is much lower than yields on the more recent Honcut or 
Hanford soils in the area. Tree fruits yield a little more than half as 
much as they do on the more recent alluvial soils. Strawberries yield 
80 to 1,000 12-quart crates an acre. 

Irrigation water is obtained from deep wells. The quality of water 
is good. Under present use the supply seems adequate, but the ground 
water supply is probably not sufficient to bring much more than 20 
to 40 percent of this soil under irrigation. 


San Joaquin sandy loam, undulating (3-8 percent slopes) (SH).— 
This soil occurs on gentle slopes cut by many small drainageways. 
The profile is essentially the same as that of San Joaquin sandy loam, 
very gently undulating. 

The old valley plain this soil occupies is crossed by numerous small 
entrenched drainageways that increase the unevenness of the relief. 
The microrelief is somewhat hummocky and characterized by many 
small mounds that rise 12 to 20 inches above the adjacent depressions. 
These mounds are neither so regular nor so well-developed as those of 
San Joaquin soils farther south, as they have a distinct hogwallow 
microrelief. 

The surface soil ranges from 4 to 14 inches deep and averages about 
6 inches. It is a light-brown or reddish-brown strongly to medium 
acid sandy loam (pH 5.0 to 6.0) that contains many fine roots, puddles 
easily, and dries out moderately hard. 

The upper subsoil extends to depths of 12 to 30 inches; it is a reddish- 
brown loam or light clay loam. that contains more pores than the sur- 
face soil but fewer roots. It msy be slightly mottled with rust-brown 
iron stains and have some buckshotlike iron pellets in the lower part. 
The pH, which is slightly higher than for the surface soil, increases 
somewhat with depth. The deeper subsoil is reddish-brown or brown, 
compact clay. This material has a prismatic or cubical structure when 
dry, and the aggregates are heavily coated with colloidal stainings. 
Many small buckshotlike iron pellets occur in this layer. The color 
becomes increasingly more grayish with depth; and, in some places 
immediately above the impervious hardpan, it is olive gray. The re- 
action is neutral or slightly basic, and a little segregated lime may 
occur as thin seams just above the hardpan. 

The hardpan may be 15 to 42 inches below the surface but is usually 
between 20 and 24 inches. This material is harder in the upper part 
than below, and is inclined to be platy. Manganese stains occur along 
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seams and cracks, and some lime may be present. The lower part of 
the hardpan is stratified, softly consolidated material very similar to 
the parent material of the Whitney or Pentz soils. 

The soil is used mainly for dry-farmed grain and poultry raising. 
Most of the poultry feed is grown elsewhere, although some local grain 
is used in ready-mixed feeds, and many poultry farms have small 
acreages of Ladino clover adjoining their poultry houses. North of 
North Sacramento large areas of this soil are divided up into ¥- to 
3-acre tracts, which people employed in Sacramento use for homesites 
and for small family gardens, a few fruit trees, some poultry, and 
occasionally a cow. Under these conditions yields are variable but 
usually fairly low, because the farms are not operated as efficiently as 
commercial farms or poultry plants. The grain yields are similar to 
those obtained on San Joaquin sandy loam, very gently undulating. 
Erosion of this soil is slight, except for a few places where some gullying 
occurs near drainageways. 


San Joaquin sandy loam, deep, undulating (3-8 percent slopes) 
(Sa) —This soil is characterized by greater depth to the hardpan, 
which is always below 5 feet. It is not so extensive as some others of 
the San Joaquin series, yet it occurs in a number of fairly large bodies. 
Erosion is not very pronounced, although some damage has been 
caused by gully erosion in a few places along drainageways. This soil 
has less hummocky relicf than that typical of San Joaquin soils. 

The surface soil, 6 to 15 inches deep, is light-brown or reddish- 
brown slightly or medium acid sandy loam or gritty sandy loam. It 
puddles easily and bakes hard on drying. Plowsoles develop readily 
if it is worked at an unfavorable moisture content. Many fine roots 
extend throughout this layer, but in grussy areas they tend to con- 
centrate in the upper 1 or 2 inches and give this part of the surface 
soil a somewhat darker color. 

The upper subsoil, extending to depths of 15 to 30 inches, is a 
reddish-brown porous loam or clay loam slightly redder than the 
surface soil. Worm and insect holes, some lined with colloidal glaz- 
ing, are common. When moist, this material is friable, but it dries 
out moderately hard and brittle. The lower part may have some 
small buckshotlike iron pellets and some rust-brown iron mottlings. 
It is usually a little less acid than the surface soil. The lower subsoil 
is reddish-brown or red moderately compact sandy clay or clay. 
This material dries hard and when disturbed breaks into irregularly 
shaped angular blocks that are well-glazed with colloidal stainings. 
The layer does not have many roots, but it is more pervious to roots 
and water than the lower subsoils of the other San Joaquin soils in 
the area. 

The substratum consists of reddish-brown or red sandy clay loam 
or sandy clay. It contains considerable grit and in places moderately 
large quantities of mica. A few roots extend down into this material, 
which is slightly compact but less so than the layer above. 

This soil is planted mainly to dry-farmed grain, although some fields 
are in Ladino clover. Grain yields are slightly higher than those on 
other San Joaquin soils. Clover yields are about the same as on San 
Joaquin loam. 


San Joaquin loam, very gently undulating (0-3 percent slopes) 
(Sr).—This soil, the most extensive in this area, occurs on broad 
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relatively smooth valley plains south of the American River and 
extends beyond the southern boundary of the survey area. It is 
crossed in a southwesterly direction by the Cosumnes River and in a 
generally westerly direction by such minor streams as Laguna and 
Dry Creeks. The slope of this valley plain is toward the west, with 
a very gentle gradient of a few feet per mile. The microrelief is 
somewhat hummocky, with small mounds about a foot higher than 
the adjacent depressions. To the east the soil extends to the gravelly 
and somewhat higher terraces occupied by soils of the Corning and 
Redding series; but, along Laguna Creek m the southern part of the 
area, it occupies lower terraces slightly above the present flood plain. 

The surface soil, 5 to 12 inches deep, is strongly to medium acid 
(pH 5.0 to 6.0) brown or reddish-brown loam. It is friable when 
moist but it dries to a moderately hard blocky structure. It puddles 
easily and develops plowsoles readily when worked at an unfavorable 
moisture content. Many roots extend through this layer, but under 
grass cover they tend to concentrate in the top 2 inches and give a 
slightly darker color to that part. 

The upper subsoil occurs between depths of 15 and 30 inches. It 
is a porous, reddish-brown loam or light clay loam that contains 
some fine roots and a number of worm and insect holes, most of which 
are glazed with colloidal coatings. There are not so many roots as in 
the surface soil, and the number decreases with depth. The lower 
part of this layer is somewhat mottled with rust-brown iron stains 
and contains some buckshotlike pellets. The material in this layer 
is friable when moist, but when dry it is brittle and breaks into some- 
what angular blocks if disturbed. The reaction is not so acid as that 
of the surface soil. 

The lower subsoil is brown or grayish-brown compact heavy clay 
loam or clay, sticky when wet, very firm when moist, and hard when 
dry. It is somewhat prismatic or blocky, and the aggregates are 
heavily coated with colloidal glazing. Roots are few in this layer. 
Small buckshotlike iron pellets are particularly numerous in this layer 
in areas where the lower edge of the valley plain joins the valley 
trough. In some places the lower part of this layer is olive gray and 
contains some gray or bluish-gray iron stains. The reaction is neutral 
or slightly basic, and in some places a small quantity of lime occurs 
just above the hardpan. 

The hardpan occurs at depths of 15 to 42 inches. It consists of a 
hard, somewhat platy, crustlike, cemented deposit on stratified layers 
of semiconsolidated shaly or sandstonelike material, which varies in 
degree of consolidation and extends to considerable depths. The 
upper material is somewhat platy, has considerable manganese stains, 
and in places has segregated lime along the seams and cracks. The 
crust-like upper part of this layer may be only a fraction of an inch 
in thickness but is usually 3 to 8 inches. 

Along Laguna Creek this soil has a more yellowish color throughout 
the profile than is typical for the series, but in other respects it is 
essentially the same. Some slight variation in parent material may 
account for the differences in color. One or two small areas just 
south of Sacramento have much more lime in the lower subsoil than 
is typical. This condition, however, is local and does not alter farm- 
ing practices or yields in any way. This soil is associated with other 
soils of its own series and with the Alamo soil, which is dark-colored 
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and fine-textured and occupies low-lying spots surrounded by areas 
of San Joaquin soil. 

This soil is most extensively used for pasture and dry-farmed 
grain, but some areas reaching from Sacramento southward to slightly 
beyond Elk Grove are under intensive irrigation. Fruit trees, grapes, 
and strawberries, and some Ladino clover are grown in this area. 

Most of the grapes, chiefly Tokay, are sold for table use, and the 
end of the crop is bought by the wineries. Average yields are low 
compared with those from the same variety of grapes on the Honcut 
soils in the same locality or on the Hanford soils of the Mokelumne 
River fan near Lodi in San Joaquin County, but the quality is good. 
Strawberries are grown almost exclusively on this and other soils of 
this series; normal yields are 800 to 1,000 12-quart crates per acre. 
Ladino clover also produces heavy yields on this soil. A considerable 
acreage at Perkins, near Sacramento, is planted to truck crops, which 
yield fairly well but not so well as on the Honcut and Hanford soils of 
the same locality. 

All of the water used for irrigating this soil is pumped from wells. 
The quality is good, but the supply is relatively limited. The hardpan 
is not always porous, and the ground-water reservoir is not capable of 
supplying water to much more than 20 to 40 percent of this soil. Under 
the present cropping system, there is no shortage of water, but an ex- 
pansion of the acreage of Ladino clover, particularly north of the 
Cosumnes River, may bring about a decided lowering of the water 
table in the area. Considerable leveling must be done in preparing 
this soil for irrigated agriculture. 


San Joaquin loam, undulating (8-8 percent slopes) (Sz).—This 
usually occurs along the edges of drainageways in association with 
San Joaquin loam, very gently undulating. The areas are irregularly 
shaped, usually long and narrow. The profile is essentially the same 
as that of San Joaquin loam, very gently undulating, as this phase 
differs from it only in slope. 

This soil is used mostly for dry-farmed grain or pasture and yields 
about the same as San Joaquin loam, very gently undulating. Be- 
cause of its undulating relief, it is not used to any extent for irrigated 
agriculture. 


San Joaquin loam, deep, undulating (3-8 percent slopes) (Sp).— 
This soil occurs usually in small- to medium-sized bodies, though a few 
large areas are found south of the Cosumnes River in association with 
other soils of the San Joaquin series. This soil has a less pronounced 
hummocky microrelief than most San Joaquin soils. It is characterized 
by the depth to the hardpan, which is always below 5 feet. Softer 
unconsolidated material takes the place of the hardpan in some 
localities. 

The surface soil is 6 to 16 inches of brown or reddish-brown loam 
that puddles easily and dries moderately hard. There are many fine 
roots throughout this layer. It is medium to slightly acid (pH 5.5 to 
6.5). 

The upper subsoil is reddish-brown or light reddish-brown clay 
loam. Many worm and insect openings increase porosity, but roots 
are not as numerous as in the surface soil. The lower part may have 
a few buckshotlike iron pellets and occasionally some rust-brown iron 
stains. The lower subsoil, encountered at depths of 20 to 36 inches, 
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is brown or reddish-brown moderately compact clay or sandy clay. 
Some buckshotlike iron pellets occur, but usually not so many as in 
the lower subsoil of the other San Joaquin loam or sandy loam soils. 
When dry, this material breaks into hard blocky aggregates coated 
with colloidal stains. It is not so impervious as the corresponding 
material in the other San Joaquin soils. 

At depths of 30 to 48 inches, the lower subsoil grades into a light 
reddish-brown friable sandy clay loam or clay loam substratum. This 
material is neither consolidated nor very compact. 

Because of its greater depth, this soil is better for general crop 
production than most other San Joaquin soils. It is used for dry- 
farmed grain, or under irrigation, for a fairly wide variety of crops. 
Tree fruits, alfalfa, grapes, strawberries, and Ladino clover are grown 
to some extent. All except the strawberries and Ladino clover yield 
better than on the shallower San Joaquin loam or San Joaquin sandy 
loam. Alfalfa does fairly well on this soil, whereas it is seldom planted 
on more shallow San Joaquin soils. 


San Joaquin loam-Alamo clay (adobe), very gently undulating 
(0-3 percent slopes) (Sc).—This inextensive complex occurs in asso- 
ciation with larger areas of San Joaquin and of Alamo soils, mostly near 
the lower edge of the valley plain where the general relicf is more nearly 
level. It consists of small mounds of brown or reddish-brown loam 
characteristic of San Joaquin loam, very gently undulating, with inter- 
vening shallow depressions or flats of dark grayish-brown clay fairly 
typical of Alamo clay (adobe), nearly level. The two soils are so 
intimately associated that they could not be mapped separately, 
The San Joaquin loam areas tend to be more grayish in color along the 
lower fringe of the mounds near the Alamo material, although the 
sequence of horizons is typical of the San Joaquin soil. 

The San Joaquin loam of this complex has a brown or reddish- 
brown loam surface soil; a porous, slightly redder clay loam upper 
subsoil; and a grayish-brown, compact clay lower subsoil. The lower 
subsoil is somewhat more gray than is typical of the San Joaquin soils, 
and it rests abruptly on a hardpan substratum. A number of buck- 
shotlike pellets are in the lower part of the upper subsoil and through- 
out the lower subsoil. 

The surface soil of the Alamo clay (adobe) is dark grayish-brown 
clay, and the subsoil is a compact, grayish-brown clay that becomes a 
little lighter in color with depth. Many buckshotlike pellets occur 
throughout the subsoil, which rests abruptly on the hardpan. Lime 
occurs frequently in the lower subsoil and in the upper part of the hard- 
pan. 

This complex is used mostly for dry-farmed grain and pasture. 
Grain yields are very spotty. In seasons of comparative drought, the 
better grain grows on the lower lying Alamo soil; whereas when the 
rains are heavy or late in spring, the grain on the Alamo soil is either 
drowned out or its growth is greatly retarded. 


SCABLAND 


Scabland (St) occurs along the northern and eastern parts of the 
area in tongue-shaped bodies consisting of very stony basaltic or 
andesitic lava or mudflow material. Loose and somewhat rounded 
rocks, usually stained nearly black where exposed to the sun, cover 
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the surface. The soil material between the stones is very shallow, 
seldom more than 1 foot thick above the more solid rock material. The 
surface is so rough that in many places it is difficult for livestock to 
walk over it. Some grass grows and provides meager pasture. 


SISKIYOU SERIES 


The soils of the Siskiyou series have developed in place from granitie 
rocks. They are stony, and moderately shallow, with numerous rock 
outerops. They have weak profile development and only a slight 
difference in color between the surface and subsoil material. In 
general, the soils are grayish-brown, becoming slightly lighter in color 
and coarser in texture to depths of 6 to 20 inches, where they grade 
into a zone of decomposing granitic bedrock. This weathered bedrock 
often extends to considerable depth and is relatively easily penetrated 
by tree roots. Slopes arc generally 8 to 25 percent, but along the 
American River Canyon they are even steeper. 

These soils are normally covered by brush or scrub oak and digger 
pine. Because of their brushy cover, the soils do not have a heavy mat 
of grass in virgin areas. ‘The grasses and shrubs, nevertheless, produce 
fair pasture for cattle. The soils are used for range pasture and to 
some extent for tree fruits, mainly mixed orchards of pears, peaches, 
and plums. Under orchard culture, they erode severely. Yields are 
low, and many of the trees are poorly developed. 

The Siskiyou soils are very closely associated with the soil of the 
Holland series, and in the northeastern part of the area on both sides 
of the American River, with soils of the Auburn series. They closely 
resemble the soils of the Holland series, which are derived from the 
same type of parent material but are slightly deeper, browner, and 
more developed. 


Siskiyou-Holland sandy loams, rolling and hilly (8-25 percent 
slopes) (Sm).—This complex consists of bodies of Siskiyou and 
Holland sandy loams so closely associated that they cannot be mapped 
separately. 

The surface soil of the Siskiyou member is 6 to 20 inches of grayish- 
brown, weakly granular, micaceous sandy loam that contains con- 
siderable gritty quartz and feldspar material. The immediate surface 
is slightly darker in color and under natural conditions is covered 
with a small accumulation of surface litter from brush or trees. 
The color becomes lighter with depth, but the subsoil material is not 
well defined. The parent material consists of soft, crumbling, weath- 
ered granitic rock that extends many feet before the relatively un- 
altered granitic rock is encountered. This disintegrated and partially 
decomposed layer is penetrated by water and by a few large roots. 

The Holland member of the complex is like the Holland sandy 
loam, rolling and hilly, described on page 42. 

Because of numerous boulders and some rounded outcrops of 
granitic bedrock, this complex is used chiefly for range pasture. 
The native vegetation consists of scattered oaks and grass. The 
trees are smaller than those in the valley areas, but larger than trees 
on the Whiterock soils, Forage is fair for cattle in spring and early in 
summer. A few areas north of the American River in the northeastern 
part of the area are used for orchards. Fruit yields are low, but 
quality is fairly good. Tree growth is spotty, however, and some 
orchards have been abandoned. 
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Under natural conditions the porous soils absorb moisture rapidly 
and the vegetation prevents excessive erosion. Where the land 1s 
cultivated, however, erosion is more severe. Orchards that are clean 
cultivated are considerably damaged by erosion, which is not entirely 
checked by a cover of green-manure crops or weeds. 


Siskiyou-Holland sandy loams, stony and steep (25+ percent 
slopes) (SN).—This complex occurs on steep, stony slopes that have 
numerous granitic rock outcrops. The material between the rocks is 
Siskiyou and Holland sandy loams, extremely variable in thickness. 
Usually the layer of decomposing bedrock is much thinner and the 
number of rock outcrops much greater than for Siskiyou-Holland 
sandy loams, rolling and hilly. The plant cover is grass, brush, and 
a few scrub oak. Most of these areas are used exclusively for pasture. 


SLICKENS 


Slickens (So) is mapped where mud-laden waters from dredging 
and hydraulic mining have accumulated and deposited the fine 
material they have carried. It occurs in small depressions and along 
some of the flats on the upper flood plain of the Consumnes River. 
It is mostly reddish-brown clay, which has been separated from 
Redding, Corning, or Perkins soil materials by agitation over the 
riffle boards of dredgers and discharged into settling ponds or basins. 
This clay is very fine textured and often remains in suspension until 
the water evaporates. When dry it shrinks and cracks deeply, then 
slakes down to relatively flaky aggregates. 

Slickens deposits are not extensive but in a number of localities 
cover Redding, Bear Creek, Hanford, and Honcut soil materials. 
Where deposited over Hanford or Honcut soils, these deposits do not 
greatly decrease crop yields. Where deposited over Redding or Bear 
Creek soils, they are generally used for pasture and are somewhat 
superior to the original for grass or grain. When washed onto orchard 
areas, however, they greatly damage the trees if the deposit reaches 


6 to 8 inches in thickness. 
TAILINGS 


Tailings (Ts) consists of areas completely destroyed either by 
dredging or hydraulic mining for placer gold. It has no value for 
crops or grazing. Dredging, which is still going on (see fig. 3) is of 
comparatively recent origin. The hydraulic mining has not been 
carried on since it was prohibited by law. The dredgers excavate 
soil material, pass it over the gold recovery apparatus, and discharge 
the gravel and cobbles in uneven mounds and heaps, leaving in some 
places deep intervening pits. Hydraulic operations washed the soil 
material and gravel from its position by means of powerful jets of 
water, leaving behind large rocks. 


TERRACE BREAKS, REDDING-CORNING SOIL MATERIALS, STEEP 


Terrace breaks, Redding-Corning soil materials, steep (25+ percent 
slopes) (TB) consists of areas of Redding and Corning soil materials 
along short, steep terrace escarpments. 

The escarpments are covered by grass and scattered oak trees, and 
are used only for pasture. They produce forage about equal to that 
on Redding gravelly loam. Under natural conditions, these areas 
are not very erosive, but where the surface has been disturbed by 
placer mining or overgrazing, a few gullies have developed. 
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WHITEROCK SERIES 


The soils of the Whiterock series are derived from Jurassic slate 
and occur along the eastern border of the valley. The slate is thin- 
bedded, dark-colored brittle material, with nearly vertical cleavage 
planes that extend in a northwest-southeast direction. The soils are 
very shallow, ranging from 5 to 10, or in places 15, inches in depth. 
They are light brownish gray or pale brown, have no profile develop- 
ment, and seldom have more than one soil horizon. 

Erosion is not excessive. In places, the natural cover consists 
entirely of grass, but elsewhere there are some trees, mostly scrub oaks. 
These soils are similar to those of the Dorado series but much less red. 
They are associated with soils of the Auburn, Amador, and Pentz 
series. Pasture is the principal use, but wood is cut for fuel from 
tree-covered areas. Gold-bearing quartz veins occur, and many areas 
have been disturbed by mining operations. 


Whiterock stony loam, rolling and hilly (8-25 percent slopes) 
(Wa).—This soil occurs in narrow bands along the eastern foothills 
roughly parallel to the axis of the Sacramento Valley. Long lines of 
jagged bedrock outcrop are frequent. The soil, to depths of 4 to 15 
inches, is light brownish-gray or pale-brown stony loam. Fragments 
of hard, platy, gray slate occur on the surface and throughout the soil. 
The rock fragments increase with depth and are generally more con- 
centrated just above the bedrock. 

The topmost one-half inch of soil is much darker, and slightly higher 
in organic matter content than the rest of the profile. This layer is 
usually only slightly acid (above pH 6.0), whereas the rest of the soil 
is strongly to medium acid (pH 5.0 to 6.0). Bedrock of thin, slablike, 
gray slate occurs at an average depth of 10 inches. 

The vegetation may be annual grasses and associated plants or 
scrub oak with a grass undercover. This soil is in scanty range pas- 
ture. Some wood is cut for fuel. 


Whiterock stony loam, steep (25+ percent slopes) (WsB).—This 
soil has steep slopes and rough relief. It is very shallow, and rock 
outcrops are more numerous than in Whiterock stony loam, rolling 
and hilly. The surface soil, a light brownish-gray or pale-brown stony 
loam, rests abruptly on shattered but hard gray slate at depths nor- 
mally less than 10 inches. 

Some areas are entirely grass covered, but others have scrub oaks 
and only a thin undercover of grass. This soil is used entirely for 
pasture. The growth is scanty, but may be a little better than that 
on Dorado stony silt loam. 


WHITNEY SERIES 


The soils of the Whitney series normally occupy gently rolling and 
hilly areas in the northeastern part of the area and are developed on 
softly consolidated sedimentary rocks that are probably more recent 
than the Ione formation. The surface soils are medium-textured 
grayish-brown or light brown, and in places nearly reddish brown. 
The subsoils, much like the surface soils, may rest directly on soft 
sandstonelike material at a depth of 25 to 40 inches, or the surface 
soils may be underlain by a layer of reddish-brown clay ranging from 
less than an inch to more than a foot thick. This clay layer is more 
likely to occur near the edge of the valley, and in places the soil pro- 
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files greatly resemble those of the adjoining San Joaquin series. The 
clay layers were probably formed from clay layers in the bedrock 
rather than by clay formation and accumulation during weathering. 
The parent material, stratified softly consolidated sandstonelike beds, 
is grayish-brown or pale-brown, but where very softly consolidated 
has a somewhat reddish cast and a sandy clay texture. It is very 
much like the parent material of the Pentz soils but is browner or 
redder, possibly due to a little higher content of oxidized iron com- 
ounds. 

Erosion is usually slight under the natural cover of grass and oaks. 
Cover crops in orchards appear to check erosion effectively. Con- 
siderable erosion may occur on clean-cultivated fields or in orchards 
and grain fields. The degree of erosion depends greatly on the season. 
If gentle early rains promote good growth of grain or cover crops 
before the heavy winter rains, little erosion occurs. If there are no 
early gentle rains to start the grain and cover crops or weeds, erosion 
may be severe on the unprotected soil. 

Near Arcade these soils are planted to dry-farmed grain, and in the 
Carmichael, Fair Oaks, Citrus Heights, and Orangevale districts they 
are used for a wide variety of fruits. Yields of grain are fair, but fruit 
yields are extremely variable. Olives and almonds do fairly well, and 
in a few areas citrus trees grow reasonably well, but yields are un- 
certain due to frost hazard. Other fruit and nut crops are peaches, 
plums, prunes, nectarines, apricots, grapes, and walnuts. These are 
not extensively grown, and yields are comparatively low. 

Most holdings are made up of only a few acres, on which several 
kinds of fruit trees, some poultry, and usually an acre or two of Ladino 
clover or Sudangrass for forage are raised. Since these are only part- 
ane farms, the soils and crops are not managed to give maximum 
yields. 


Whitney fine sandy loam, rolling and hilly (8-25 percent slopes) 
(Wp).—The surface soil is light-brown or nearly reddish-brown, friable 
fine sandy loam with a strongly to slightly acid reaction (pH 5.0 to 6.5). 
The color varies considerably but is dominantly more brownish on the 
knolls and crests of small ridges and more reddish on the slopes. 

_ The subsoil, at depths of 6 to 24 inches, is slightly redder and of 
similar or slightly finer texture. The reaction is about the same as 
for the surface soil or slightly less acid (pH 5.5 to 7.0). At a depth 
of 25 to 35 inches, the subsoil may rest abruptly on softly consolidated 
pale-brown, grayish-brown, or light brownish-gray stratified sedimen- 
tary deposits of sand and clay. In places a layer of brown or reddish- 
brown clay or sandy clay, which is plastic and sticky when wet, lies 
directly above the bedrock. This clay or sandy clay layer probably 
represents a zone of finer textured stratified weathered bedrock. 

Slopes are short, and the bedding planes of the bedrock are nearly 
horizontal. The material appears to have been originally a nearly 
flat plain with a gentle westward slope into which drainageways have 
cut in a dendritic pattern. 

_ The original cover was mostly grasses and oaks up to about 2 feet 
in diameter. Onlv a few small virgin areas remain in woodlots, and 
most of the soil has been cleared and farmed for some time. Good 
stands of annual grasses and other pasture plants are produced. 
Grain, mostly dry-farmed wheat, is the principal crop near Antelope. 
Summer fallowing is usual. The Fair Oaks, Carmichael, Citrus 
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Heights, and Orangevale districts have been subdivided into 1- to 
20-acre residential and garden areas, the owners of which derive part 
of their income from work in Sacramento or in the railroad shops and 
yards at Roseville (in Placer County). 

Citrus fruits, deciduous fruits, grapes, berries, vegetables, and some 
Ladino clover are grown. Many farmers raise some chickens, a cow 
or two, tend a small orchard made up of a number of kinds of fruit 
trees, some Ladino clover or Sudangrass, and some grapes, olives, and 
almonds. Under such part-time farming, proper care cannot be given 
to trees or vines, and yields are usually low and of inferior quality. 
Olives and almonds do better than other orchard crops. Citrus fruits 
are often injured by frosts, which make their culture economically 
uncertain. 

This soil is fairly erosive. Clean-cultivated fields and some fallow 
land and grain fields show considerable evidence of crosion. Pastures 
or orchards protected by cover crops or a good growth of weeds during 
the rainy season are very little eroded. No erosion control measures 
other than cropping systems were in evidence during the survey. 


Whitney fine sandy loam, steep (25+ percent slopes) (Wr).—This 
soil is found in the narrow ravines formed by drainageways that 
empty into the American River and on the bluffs above the river. 
The slopes, particularly along the bluffs, are very steep and are pre- 
cipitous in places. 

The soil profile consists mainly of fine sandy loam material above the 
bedrock. A sandy clay or clay layer does not occur so frequently as 
it does in more gently sloping areas. 

The cover, mostly of oak trees with some grass undercover, fairly 
adequately protects against erosion, which is slight. Some areas are 
pastured to sheep or cattle; others are unused. Practically none are 
cultivated. 


Whitney fine sandy loam, undulating (3-8 percent slopes) (Wr). 
This soil is similar to Whitney fine sandy loam, rolling and hilly, but a 
clay layer just above the bedrock is more characteristic of this soil and 
its surface layer has a more pronounced red tint. This soil appears to 
be a transition between the Whitney and San Joaquin soils. 

The 8- to 16-inch surface soil is light-brown or nearly reddish- 
brown, friable fine sandy loam. It is underlain by material of similar 
texture but of slightly redder color, and below that is a compact, 
reddish-brown clay layer. The bedrock, at a depth of 30 to 40 inches, 
is softly consolidated, stratified, sandstonelike material. 

Dry-farmed grain is the principal crop. Yields are similar to those 
from Whitney fine sandy loam, rolling and hilly, but considerably 
better than yields from San Joaquin sandy loam, undulating, which it 
joins on the west. A little erosion occurs on grain fields during the 
rainy season, though less than on more sloping soils. 


Whitney fine sandy loam, deep, undulating and rolling (8-15 percent 
slopes) (Wc).—The surface soil is friable brown or light reddish-brown 
fine sandy loam that may contain a little more mica than the cor- 
responding layer in other Whitney soils. The upper subsoil, extend- 
ing to depths of 24 to 48 inches, is reddish-brown sandy clay loam. 
This part of the subsoil is moderately compact and somewhat sticky 
when wet, although moisture and plant roots penetrate it easily. The 
lower subsoil is unconsolidated light reddish-brown sandy clay loam 


THE SACRAMENTO AREA, CALIFORNIA 71 


that extends to depths of 5 to 8 feet. It is underlain by softly con- 
solidated sandstone materials similar to those under Whitney fine 
sandy loam, rolling and hilly. 

Because of the deeper profile, orchard trees grow better than on 
Whitney fine sandy loam, rolling and hilly. Almond orchards yield 
about half as much as on the deep friable alluvial soils. 

Clean-cultivated orchards and some areas in grain erode severely 
during the rainy season, but cultivated areas protected by cover crops 
or weeds are very little affected. Management of crops and cropping 
systems are much the same as on Whitney fine sandy loam, rolling and 
hilly, but more of the arca is used for small orchards and less for grain. 


Whitney gravelly sandy loam, rolling (8-15 percent slopes) (We) — 
The surface soil is 8 to 20 inches of brown, pale-brown, or light-brown, 
friable gravelly sandy loam. The gravel consists mostly of well- 
rounded quartz or quartzite fragments up to about 3 inches in diam- 
eter. The subsoil, extending to depths of 15 to 36 inches, is light- 
brown or light reddish-brown gravelly sandy loam or gravelly loam, a 
little redder than the surface soil but little if any more compact. It is 
underlain in some places by a thin clayey layer that contains some 
gravel. The bedrock, at depths of 24 to 40 inches, consists of light- 
brown, softly consolidated sandstone and conglomerate. The surface 
soil is medium to slightly acid (pH 5.5 to 6.5), and the subsoil is a bit 
more acid than the surface layer. 

This soil occurs in scattered bodies associated with Whitney fine 
sandy loam, rolling and hilly. The gravel interferes somewhat with 
tillage and yields of grain or fruit are less than on comparable slopes of 
the gravel-free soil. 


RELATIVE SUITABILITY OF SOILS FOR AGRICULTURE 


The aim of efficient land use and management is to produce a good 
income over a period of vears and to maintain productivity at a high 
level. To achieve this, farmers have to use their land for purposes to 
which it is well suited and follow management practices that will 
maintain or build up the fertility of the soil and minimize erosion. 
Among these practices are irrigation, crop rotation, tillage methods, 
and applications of manures and fertilizers. In a good management 
system, the farmer tries to take advantage of a soil’s good points and 
to overcome its deficiencies. 

The intensive and highly specialized agriculture of the Sacramento 
Area is almost entirely dependent on irrigation. Some of the im- 
portant crop management practices, including those directly related to 
certain crops, are given in the section on Agriculture. Important 
characteristics of the soils and conditions governing their use are 
given in relative descriptive terms in the map supplement. 

In table 5 the soils of the Sacramento Area are arranged in alphabeti- 
cal order and rated according to the Storie Index (12), which is a 
numerical rating showing the relative physical suitability of a soil, or 
its value for general intensive agriculture. Considered in the index 
are: (1) character of the soil profile and soil depth; (2) texture of the 
surface soil, and (8) other modifying factors such as drainage, alkali, 
infertility, erosion, and slope. The index docs not take into considera- 
tion other physical or economic factors that might determine the 
desirability of growing certain crops in a given locality. Thus, the 
index in itself cannot be regarded as a standard for evaluating land. 
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Taste 5,—Storie index rating of the soils of the Sacramento Area, 
Califernia 


| Soil characteristic rating 


A p c Class 
Soils À Index Sub- OF 
Soil rating | class d 
profile, Surface} Oth EE 
depth, : ce er 
and’ | texture factors 
slope 
Alamo clay (adobe), nearly | Percent| Percent | Percent 
TOV6l ee erick oe 3 6 100 21; 4A | 4 
Amador fine sandy loam: | 
Rolling and hilly... 20 100} 160 12| 5A | 5 
Sleep. E 15 100 218 3) 6A | 6 
Undulating 25 100 160 15] 5A 5 
Auburn stony loam: | 
Rolling and hilly------------ 35! 70 100 25) 4B l 4 
Stéepe es ee pepan ees | 30) 70 330 6| 6A 6 
Undulating----------------- 40| 70 100 28| 4B 4 
Ayar clay loam, rolling and 
MY coe ete E ee ee 45 85 100) 38| 4B 4 
Bear Creek gravelly loam, very 
gently sloping. ----------- 85 70. 464 38} 4A 4 
Burns silty clay loam, nearly 
OVC LSS he ee Se rete 95 90 560 51| 3B 3 
Chualar gritty clay loam, nearly 
e T EE E 90 75 95 65| 2B 2 
Chualar gritty loam: 
Channeled, very gently slop- 
ia SEE E EN sees 90 90 5 50 41| 3C 3 
Very gently sloping- -------- 90 90 95 77| 2B 2 
Columbia fine sandy loam: 
Channeled, nearly level.----- 100 100) 8 50 50) 8C 3 
Nearly level..-.-.---------- 100 100) 100) 100| 1A 1 
Overfiowed, nearly level_____ 100 100) 755-85] 55-85} 2B 1-3 
Columbia fine sandy loam (over 
Freeport clay), nearly level- 100 100) 8 30 80} 1B 1 
Columbia fine sandy loam (over 
Sacramento silty clay 
loam), nearly level___-___- 100 100 8 90 90| 1B 1 
Columbia loamy fine sand: 
Channeled, nearly level- --- 100 90 945) 41; 3C 3 
Nearly level_______________- 100 90 10 80 72) 2A 2 
Overflowed, nearly level____- 100 90| 745-70) 41-63) 3C 2-3 
Columbia loamy fine sand (over | 
Freeport clay), nearly level- 100! 90 i 70 63| 2B 2 
Columbia silt loam: 
Nearly level.--------------- 100 100 100 i100} 1A | 1 
Overfiowed, nearly level- -~-- 100 100| 755-85] 55-85| 2B | 1-3 
Columbia silt loam (over Free- | 
port clay), nearly level- -- 100 100 8 80 80| iB 1 
Columbia silt loam (over Sacra- 
mento silty clay loam), 
nearly level- --------------- 100 100 8 90 90; 1B 1 
Columbia silty clay (over Free- 
port clay), nearly level. -- 100 75 8 80 60| 2B 2 
Columbia silty clay (over Sacra- 
mento silty clay): 
Nearly level__...-_--------- 100 75 12 90 67| 2B 2 
Overflowed, nearly level- ----i 100) 75| 750-75] 38-56) 3C 3-4 


See footnotes at end of table. 
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TABLE 5.—Storie index rating of the scils of the Sacramento Area, 


California —Continued 


Soil characteristic rating | 


A 


B 


Cc 


Class 
j Index | Sub- 
Soils Soil rating | class wad n 
profile, Surface| Other : 
ae d? texture | factors 
slope 
Corning gravelly loam, undu- | Percent | Percent! Percent 
lating...-_---------.----- 60 18 60 100 36) 4A 4 
Dorado stony silt loam: 
Rolling and bhilly----~--------- 20 70 170 10} 5A 5 
STEED ae stent See hee 15 70 221 2| 6A 6 
Freeport clay (adobe), nearly 
level ae naian eee 80 60 570 34| 4A 4 
Glann loam, nearly level. ______ 40 100 4 90 36) 4A 4 
Hanford loamy fine sand: 
Channeled, nearly level._.___- 100 90 € 50 45) 3C 3 
Nearly level__....---.2.---- 100 90 100 90} 1A 1 
Overflowed, nearly level____- 100 90| 755-85) 50-76] 2B 2-3 
Hanford sand, overflowed, 
nearly level__.._---.---- 100 60] 545-70) 27-42) 4A 3—4 
Hanford very fine sandy loam: 
Channeled, nearly level.. ---- 100 100 € 50 50) 3C 3 
Nearly level _-------------- 100 100 100 100; 1A Í 
Overflowed, nearly level. ____ 100 100; 7 55-85} 55-85; 2B 1-3 
Holland sandy loam, rolling and 
DU a ee tees 50 95 100 48] 3D 3 
Honcut gravelly loam, nearly 
level... ---- ee 100 70 100 70 2A 2 
Honcut loam: 
Channeled, nearly level______ 100; 100 650 50) 3C 3 
Nearly level__-------------- 100} 100 100 100) 1A 1 
Overfiowed, nearly level... 100, 100| 755-85) 55-85; 2B 1-3 
Honcut loam (over San Joaquin 
hardpan substratum), nearly 
level no a oe Soe es See! 100 100 475 75) 2C 2 
Honcut very fine sandy loam: 
Nearly level__--.-...-_--__.- 100, 100 100, 100) 1A 1 
Overflowed, nearly level. --- 100 100| 755-85; 55-85! 2B 1-3 
Honcut very fine sandy loam 
(over Bear Creek gravelly 
loam), overflowed, very 
gently sloping- ----------- 90 16 90| 17 30-65) 24-53! 4A 3-4 
Kitchen middens.____--_. 2-22 |2.22 22} -------] 8 10—40: 4A 3-5 
Oakley loamy fine sand (over 
Glann loam), undulating- -- 100 90) 19 60 54) 3A 3 
Oakley sand, undulating.______ 100 50) 20 80 40, 3A 3 
Pentz loam: | 
Rolling and hilly... 2.22 ---] 50 100 100 50} 3D 3 
Eire o ee tee ee E EA male 50 £00 330) 15] 5A 5 
Pentz-Redding gravelly loams: 
Rolling and billy- -n-o 30-40 70) 100| 21-28) 4B 4 
Steep. -- eee tuloeceser se 30-40) 70 330) 6- 83| 6A 6 
Undulating.__--___..___.- 30-50. 70 100|) 21-85) 4A 4 
Pentz sandy loam: | 
Rolling and hily------------ 50) 95 100) 48] 3D 3 
Sleep. ek ee 50 95 330 14) 5A 5 
Perkins gravelly loam, very 
gently undulating--------- | 85 70 100 60 2C 2 


See footnotes at end of table, 
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TABLE 5.—Siorie index rating of the soils of the Sacramento Area, 


California—Continued 


Soil characteristic rating 


A B C 
Soils Index | Sub- CIRS 
Soil rating | class grade 
Pane Surface! Other 
ept b | texture | factors 
and 
slope 
Peters clay (adobe), rolling and | Percent| Percent | Percent 
fy. 60 60 100 36! 4B 4 
Placer diggings______..-------|______- Mate eet 18 1-5] 6B 6 
Redding cobbly loam, undulat- | 
INP ae EEE E E 20 50 100 10 5A 5 
Redding gravelly loam, un- 
dulating and rolling-------- 30 70 100 21) 4A 4 
Riverwash- oce.c anuacax tenian se esna au 181-5) 6B 6 
Rydberg loam, very gently slop- 
Ts Sock cnet pa See E. 100 100 161 61] 2A 2 
Sacramento silty clay loam: 
Nearly level_..-_----------- 95 90 12 90 T7 2B 2 
Overflowed, nearly level- ---- 95 90| 750-75} 438-64) 3C 3 
San Joaquin loam-Alamo clay 
(adobe), very gently un- 
dulating...--cceccoadese 30-35] 60-100 100| 18-385) 4A 4 
San Joaquin loam: 
Deep, undulating- ---------- 60 100 100 60| 2C 2 
Undulating----------------- 25 100 100 25) 4A 4 
Very gently undulating. -.-_- 30) 100 100 80) 4A 4 
San Joaquin sandy loam: | 
Deep, undulating----------- 60 95 100 57, 3D 3 
Undulating ....-..--------- 25 95 100 24| 4A 4 
Very gently undulating.-_-_- 30 95 100 29| 4A 4 
Stabland. 22-22-2205 se-2c2cs5 | 426.0 assa eels 18 1-5) 6B 6 
Siskiyou-Holland sandy loams: 
Rolling and hilly.....-.----- 30 165 100, 20: 4B 4 
Stony and steep- ----------- 20 65 330 41 6A 6 
DICKENS. 4% ot heuer ee Ste lee ee ears 18 20-60} 3C 2-4 
Tailings 2.2 eee eee ee bo geen) teste e| bese cce 181) 6B 6 
Terrace breaks (Redding-Corn- 
ing soil materials), steep_.-|__...--j--_----|------- 185 6A 6 
Whiterock stony loam: 
Rolling and hilly..._-------- 20 70 100 144 5A 5 
Sleep csssene sc eee sect 20 70) 3230 4, 6A 6 
Whitney fine sandy loam: 
Deep, undulating and rolling__ 70 100 100 70, 2C 2 
Rolling and hilly------------ 50 100 100) 50) 3D 3 
Steepe-- oaset ose boee tees 50 100 330 15) 5A 5 
Undulating----------------- 60 100 100 60| 2C 2 
Whitney gravelly sandy loam, 
Tolne ee arai 50 65 100 33; 4B 4 


1 Soil acid and relatively infertile. 


2 Soil acid, relatively infertile, excessively steep 


slopes. 
3 Excessively steep slopes. 
4 Stratified subsoil, rare overflow. 
5 Poorly drained. 
6 Channeled, overfiowed. 
7 Overflowed. 


8 Soil imperfectly drained and underlain by finer 


textured material. 


‘ Channeled, subsoil stratified, and overflowed. 


10 Stratified subsoil. 


12 Imperfectly drained. 


13 Gravelly and somewhat cobbly. 


14 Imperfectly drained, overflowed. 
1 Slightly wind modified, overflowed. 
16 Textures somewhat variable within short dis- 


tances. 


17 Shallow overwash, overflowed. 


18 Estimated; not obtained through use of factors. 


textured soil material. 


20 Wind modified, 


21 Rock outcrop, 


u Shallow stratified alluvial soil underlain by finer 


textured material. 


19 Slightly wind modified and underlain by finer 
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According to index rating, the soils are placed in six classes or grades. 
Class 1 soils, with ratings of 80 to 100, are excellent soils well suited 
to general intensive agriculture. They are easily worked; their pro- 
ductivity can be easily maintained or improved; their topography is 
such that they are not difficult to irrigate; and they are not subject 
to erosion. 

Class 2 soils, which are rated from 60 to 79, are moderately well 
suited to agriculture. They are easily irrigated and do not need spe- 
cial erosion-control measures. The range of crops and the vields are 
somewhat less than for class 1 soils. Productivity is more difficult 
to improve or maintain. 

Class 3 soils, only fairly well suited to general intensive agriculture, 
are rated from 40 to 59. They have a smaller range of crops and lower 
yields than class 2 soils and are more difficult to irrigate. Some soils 
of this class require special erosion- and flood-control practices. 

Class 4 soils are poorly suited to general intensive agriculture; they 
rate from 20 to 39. They have a narrow crop range, produce low 
yields, and are marginal soils for intensive agriculture. 

Soils very poorly suited to intensive agriculture are in class 5 and 
have ratings of 10 to 19. They are essentially nonarable, but may be 
used for pasture. 

Soils and miscellaneous land types without agricultural value are 
rated less than 10, and make up class 6. 

These soil classes, or grades, have been divided into subclasses on 
the basis of the general nature of the soil limitations that affect agri- 
cultural use. 

Subclass 1A soils are deep and well suited to orchard, field, and 
truck crops. They are subject to no significant limitations in crop 
production. 

Subclass 1B soils are deep, but their drainage is not perfect. They 
are as well suited to field and truck crops as subclass 1A soils, but 
somewhat less well suited to orchard crops. 

In subclass 2A are deep, well-drained soils of less favorable surface 
or subsoil texture or lower fertility than those in preceding subclasses. 
They are suitable for orchard, field, and truck crops, but not so well 
suited as soils in subclass 1A. 

Subclass 2B soils are deep imperfectly drained soils, well suited 
to field and truck crops but only fairly well suited to most orchard 
crops. Included in subclass 2B are some soils subject to periodic 
overflow. 

Subclass 2C soils are moderately deep well-drained soils that have 
undulating or rolling relief, or a moderately compact subsoil. They 
are moderately to relatively well suited for orchard, field, and truck 
crops but they are more difficult to irrigate efficiently than soils in 
subclasses 2A and 2B. 

Subclass 3A soils are well-drained, coarse-textured, and difficult 
to maintain at proper moisture content. They are moderately well 
suited to special crops. 

Subclass 3B soils are poorly drained, highly organic, suited to 
certain special crops, but very poorly suited to orchard crops. 

The soils in subclass 3C are stratified and channeled, or subject 
to periodic overflow. Their suitability for crops depends mainly on 
the degree to which they can be protected from overflow. The mis- 
cellaneous land type, Slickens, is a member of this group. 
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In subclass 3D are the moderately deep to moderately shallow, 
undulating, rolling, or hilly soils that require special practices in 
irrigation and erosion control. 

In subclass 4A are soils underlain by hardpans, claypans, or con- 
solidated substrata, or fine-textured soils, or stratified soils subject to 
overflow. They are fairly well suited for some field crops. 

Subclass 4B soils are relatively shallow soils that are mainly roll- 
ing to hilly. They are suitable for irrigation only under very special 
practices. Intensive erosion control measures are required where they 
are to be cultivated. 

Subclass 5A soils are shallow. They range from rolling to hilly 
or steep, and some are cobbly and stony. They are best used for 
range pasture. 

Subclass 6A soils are shallow, steep, and usually stony. In gen- 
eral, they are relatively poor, even for range pasture. 

Subclass 6B soils are composed of nonagricultural miscellaneous 
land types. 

Table 6 groups the soils of the area by subclasses and gives the 
suitability of each for principal crops. The classification considers 
the climatic requirements and the probable yield and quality of dif- 
ferent crops under common management practices, the feasibility of 
using irrigation, and, for perennial crops, the probable productive life. 


EXPECTABLE ACRE YIELDS 


Table 7 connects the crop suitability terms given in table 6 into 
ranges of yield per acre for principal crops. These expectable ranges 
of yield are based on the management practices commonly used in 
the area at the time this survey was made. 

It is not practical to plant a soil to a crop to which it is very poorly 
suited, particularly where production is to be on a commercial scale, 
although some success may be possible on poorly suited soils under 
very special management. Crop yields under common management 
practices on soil of fair suitability approximate the present average 
yield in the region. Under this management the success of the 
enterprise is largely determined by current prices and by management 
skills. Assuming that the farmer uses crop and farm management 
practices common to the area and prices are normal, the production 
of a crop on soils of good or very good suitability should be successful. 
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Tasty 7.—LExpectable range of yield per acre for principal crops in the 
Sacramento Area, Calif., according to crop-suatability terms given 
in table 6 


[Yields are based on the management practices commonly used in the area at 
the time of survey.] 


Crop suitability term 
Crop (irrigated) Unit | 
A Good Fair | Poor | Very poor 
More Less | Less 
than than than 
Almonds_....------ Pounds------ 1,000 |600-1,000/300-600| 300 
Plums, fresh------ Tons-------- 5 3-5 | 1%-3 1% 
Prunes, dried__._.|....-do____~. 4 2-4 1-2 1 
Pears, fresh___-.-}----- do___--- 8 6-8 4-6 4 
Olives -20-es2s5|,o5e doz .snse 3 13-3 w-1% yy 
Grapes, fresh_..__/_.._- do... -- 9 5-9 | 2%~5 244) Very low 
Tomatoes, fresh---]----- do._-.-- 12 8-12 | 5-8 5 or no 
Spinach sees nse eto dOsse2 85 8 5-8 2-5 2 yields 
Alfalfa hay-------ļ|----- do__...-- 6% 5-6% | 344-5 3%! of com- 
Sugar beets... ----l|----- (cl) ere 20 16-20 | 12-16 12 | mercial 
Wheat___.------- Sacks, 120-lb_ 18 13-18 8-13 8 | impor- 
Wheat !_--------|----- do____-- 12 9-12 | 5-9 5 tance. 
Grain sorghum- -~ -| Sacks, 110-lb_ 30 22-30 | 14-22 14 
Rice__-_-----_--- Sacks, 100-lb_ 40 30-40 | 20-30 20 
Beans, dry--..----}----- (sl: ere 15 11-15 | 7-11 7 
hs ns, cree düsirass 25 18-25 | 11-18 11 
Barley !___.---.--{---.- O------ 16 12-16 | 7-12 7 
Oats: AE Sacks, 80-Ib. - 25 18-25 | 0-18 10 
Oats 2c .eec ecole ness DENER 17 13-17 | 17-13 7 
Pasture, Ladino | Cow-acre- 400 300—400/200-300| 200 
clover.? days. 
Pasture, range *.__|____- donn- 50 25-50 | 15-25 | 5-15 |Less than 5 


1 Nonirrigated. 

2 Ladino pastures consist of areas seeded and irrigated for pasture in which 
Ladino clover is the main constituent. 

è? The term ‘“‘cow-acre-days”’ is used to express the carrying capacity or grazing 
value of pasture or range. It equals the number of days of grazing 1 acre will 
provide for 1 aninal unit. 1 animal unit isa mature cow, steer, or horse, or 5 
mature sheep. 

t Range pasture consists of natural forage on areas not cultivated or irrigated. 


WATER CONTROL ON THE LAND 


The Sacramento Area is in a region where the average annual 
precipitation is less than 20 inches, so the availability of irrigation 
water largely determines the use of the land. Dry-farmed crops, 
which are widely raised, depend entirely on the precipitation that 
falls in the rainy season from November to April. Several rivers and 
creeks that cross the area drain the foothills in the eastern part and 
empty into the Sacramento River, which is the western boundary of 
the area. In some places, however, farmers depend on wells to sup- 
ply a part or all of the irrigation water. 

The area is divided into four more or less parallel physiographic 
divisions, each of which extends the full length of the area in a north- 
south direction. The two eastern zones are used only for grazing, or 
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to a limited extent for dry-farmed grain, whereas the two western 
zones are irrigated or drained, or both, and cultivated to a variety of 
crops. 

The first zone, adjacent to the Sacramento River on the western 
side of the area, is marshy and requires drainage before it can be 
cultivated. It lies at or near sea level, and, although largely protected 
by levees, the land is still subject to overflow and seepage waters from 
the Sacramento River and its tributaries. 

The second zone, farther to the east than the first zone, is level or 
gently rolling and has somewhat restricted drainage. It requires 
irrigation and sometimes drainage, but has no erosion problem. 

The third zone, which is east of the second zone, consists of the 
reddish, cobbly, sloping terraces of the outer fringe of the low foot- 
hills. It is not suitable for irrigation and is subject to moderate 
erosion. 

The fourth zone, the one farthest east, consists of the sharply 
rolling or steep foothills. It cannot be irrigated and is seldom culti- 
vated. Erosion would be a serious problem if the soils were not 
protected by a grass cover. 


CONTROL OF RUNOFF 


Runoff is the water removed from the soil by surface flow during 
and shortly after rains. Erosion normally takes place in cultivated 
areas where runoff is not controlled. The problem of erosion, where 
important, is considered in some detail in the deseriptions of individual 
soil types and is discussed here only in broad perspective. 

The two zones in the western half of the area are either nearly level 
or have a depressed relief; consequently, the problem they present is 
retarded runoff, not accelerated runoff. The greatest differences in 
relief are in the easternmost zone. In this section, geologic erosion 
over long periods of time has resulted im a hilly relief characterized in 
places by steep and short slopes. Since very little of this zone is 
cultivated, most of the soil is protected from erosion throughout the 
year by a grass cover. Some sheet and gully erosion does occur, 
however, on the Amador soils, which support only a scant vegetative 
cover. 

The undulating and gently rolling zone adjacent to the hilly eastern 
region is subject to moderate sheet and gully erosion. These soils 
are derived from parent materials that range from coarse sandy to 
large cobbly material. In addition, relatively impervious bedrock, 
hardpan, or claypan occurs at shallow depths, causing the soils to 
become saturated relatively quickly and the rest of the rainfall to 
run off the surface. 

Plowed fields, or fields in which grain has been planted in fall, are 
subjected to moderate or severe sheet and slight gully erosion during 
winter. The region north of the American River planted to citrus 
fruits erodes badly if the soils are left bare over the winter or are 
cultivated up and down rather than across the slope. Where protected 
by a grass or heavy weed cover, however, very little erosion is dis- 
cernible even during exceptionally wet winters. In this region it is 
advisable to leave an adequate cover of weeds or grass on the soil in. 
fall. Where this is not practical, contour tillage is highly desirable. 
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DRAINAGE 


Drainage is a constant problem on all lands adjacent to the Sacra- 
mento and North Fork Mokelumne Rivers along the western and 
southwestern borders of the area. Large levees now line the banks 
of these streams; they confine winter and spring floodwaters to definite 
areas and prevent the inundation of extensive and valuable farm 
lands. The construction of the levees left extensive areas of marsh 
and lowlands in need of drainage, not only because of the normal 
high water table, but to take care of water discharged by the numerous 
small streams that originate in the eastern two-thirds of the county. 
Water from these streams could not reach the rivers because it was 
blocked by the levees. 

Reclamation districts were organized to cope with this problem. 
Deep drainage ditches and pumping plants were installed to lift the 
waste water over the levees and into the major streams. 

Aside from the reclamation districts, there were two drainage 
districts and one flood-control district in the area at the time of 
survey. The Sacramento and San Joaquin Drainage District, formed 
in 1911, includes most of the original marsh and overflow lands of 
both valleys and a large part of the Sacramento Area. All except 
two of the reclamation districts in the area are within the boundaries 
of this drainage district. ‘The work of the Cosumnes Drainage Dis- 
trict has been taken over by Reclamation District No. 1609, which it 
overlaps. This drainage district, organized in 1910, contains 1,900 
acres. The American River Flood Control District includes 23,235 
acres in the vicinity of Sacramento city. It was organized in 1927 
for the purpose of controlling floods on the lower American River and 
in the city of Sacramento. 

There were 18 reclamation districts within the Sacramento Area at 
the time of survey. They were organized in the period from 1880 to 
1929 and ranged in size from 135 to 55,130 acres (3). Two districts 
with a total of 4,066 acres were located along the Cosumnes River, 
and two with a total acreage of 2,218 were located along the American 
River. Reclamation District No. 1000 had 69 percent of its area, or 
17,090 acres, outside Sacramento County. It was the only district 
in the area, however, that included territory outside of the area. 
The remaining 14 districts were located along the Sacramento River 
and had a total of 68,674 acres. All of them had constructed drain- 
age canals; all except three of the smaller districts had erected 
protecting levees; and most of them had a system of pumps for dis- 
charging waste water into the Sacramento River. Irrigation water 
for these lands was pumped either from the adjacent drainage canals 
or from the Sacramento River. 

A considerable part of this low western region was not included 
within reclamation districts. Such areas, however, had benefited by 
the other districts. The most productive soils had been reclaimed. 
Because the mineral soils on the unimproved areas are very fine- 
textured and rest on relatively impervious substrata; tillage and 
drainage would be difficult and further expenditures for reclamation 
purposes would probably not be justified. 

Considerable areas along the Cosumnes and American Rivers were 
without levees or had only small protecting structures. Although the 
soils on these flood plains, largely Hanford very fine sandy loam, are 
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very valuable agricultural soils, they probably do not occur in bodies 
sufficiently broad to justify an extensive program of levee building. 


IRRIGATION 


The first irrigation was done by Capt. John Sutter, who arrived in 
1839. During gold-rush days, miners dug many systems of ditches 
in the eastern parts of the area, but only a few were ever used for 
irrigation, and those at a much later date. The present agriculture 
depends largely on irrigation water obtained from the three major 
rivers, small streams, and wells. 

Irrigation districts —At the time of survey, the Sacramento Area 
had three irrigation districts—the Carmichael, Fair Oaks, and Citrus 
Heights—all north of the American River and northeast of the city 
of Sacramento (1, 3, 4). The total area of these three districts was 
10,571 acres. 

The Carmichael Irrigation District, organized in 1916, had a gross 
area of 3,136 acres, and the average holding was 4.4 acres. In that 
year, permits were held for diversion of 25 cubic feet of water a second 
from the American River, and, in addition, 0.5 cubic foot a second 
was purchased from the North Fork Ditch Company for domestic 
use. The total diversion from the American River was 1,577 acre- 
feet in 1925, but it rose to 4,139 acre-feet in 1939. The water is 
pumped from the river, and deliveries are made to every 5 acres 
through a system of pipes. In 1939, 1,400 acres—planted largely to 
vines and orchard fruits—was under cultivation. 

The Fair Oaks Irrigation District had a total of 4,268 acres within 
its boundaries, but only 2,450 acres was under cultivation in 1939. 
This area was largely planted to deciduous and citrus fruits. Although 
water had been bought before 1917, the district was not organized 
until that year. In 1939, 4,650 acre-feet of water was delivered by 
gravity into pipes that reached cach 5 acres on demand. Each user 
was required to restrict his use to 1 miner’s inch for each 4 acres. 

The Citrus Heights Irrigation District, organized in 1920, had a 
gross area of 3,167 acres, of which 1,674 acres was irrigated in 1939. 
Vineyards and orchards cover most of the cultivated areas. Water is 
delivered by gravity and distributed by pipe to each 10 acres. 

Diversions from the principal streams of Sacramento County, 
together with the total acreage irrigated, are shown in table 8. These 
figures do not include water diverted for municipal or mining purposes 
or water owned by the State. Most of the water from the Cosumnes 


TABLE 8.—Quantity of water diverted fron several streams of Sacramento 
County, Calif., for irrigation, and acreage that it irrigates 


Source Second-feet | Acreage 
Cosumnes River___---...-----.------------------- 18. 0 1, 440 
American River. ...--0.c..ssscneancuede S jea rise 42. 21 4, 374 
Sacramento River.__.__._.-_--------------------- 269. 33 25, 826 
Dinda Gresk esd n 22 ie ARENS A EES 1. 54 232 


1 Information supplied by the Division of Water Resources, State of California. 
The figures refer to claims licensed, approved, or pending as of Jan. 13, 1941. 
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River is diverted and used before the stream reaches the Sacramento 
Area. Diversions from the American River include 25 second-feet 
used by the Carmichael Irrigation District. The withdrawals from the 
Sacramento River are used to irrigate much of the area already dis- 
cussed in the section on Drainage. Diversions from rivers account 
for only a part of the total acreage irrigated. Diversions are made 
from smaller streams, and a very large acreage is irrigated by ground 
water from wells. 

Well-water supplies-—Supplies of well water differ according to the 
topographic and physiographic divisions of the area. From east to 
west there are three divisions where wells are important sources of 
water supply. These are (1) The hilly eroded belt characterized by 
fine-textured sand and clay bedrocks; (2) the high, gently sloping, 
reddish, moderately porous, cobbly terraces in the central area that 
give rise to the Redding soils; (3) the level plain of stratified alluvium 
on which the towns of Galt, Elk Grove, Florin, Mills, and Sacramento 
are located. 

The first, or easternmost belt, is used entirely for grazing. The 
dense rocks of this region do not provide much water, but stock wells 
are located along the narrow streambeds. 

The second, or east-central belt, is planted to dry-farmed grain or 
used for grazing. Water is available in limited quantity, but it is 
almost never used except for livestock. Here, too, almost all the 
active wells are along the streams. In this belt, as well as in the first, 
water from wells is supplemented by many small reservoirs formed by 
building earth dams across ravines near the upper end of small 
drainage systems. These reservoirs, many of which are shown on 
the soil map, fill during winter and often contain some water the 
entire year. They are a valuable addition to the water supply. 
Demand for livestock water is light during summer and early fall, as 
almost all stock is grazed elsewhere. 

The third belt, that lying west of the foothills, is planted to grain, 
Ladino clover, vines, and some vegetable crops. Demand for water 
becomes greater as more land is planted to crops that need frequent 
irrigation in summer. Some water is lost in transit from the source 
of supply to the field, the quantity depending on the distance carried 
and on the permeability of the soils through which the delivery canal 
passes. 

In this third belt the average water requirements for the common 
farm crops, as based on actual quantity of water used at the farm, 
are compiled by the United States Bureau of Reclamation as follows: 


Aere-feet Aere-feet 
of water of water 
Crop per season Crop per season 

Alalia oe eee en encwameas 3.07 Tomatoes_--.-----.-.-------- : 
Sudangrass_.__..__.--------.- 1.55 Sugar beets_._...._----..----- 2.15 
Rite. senesne enee T29 Beanie aE 1. 15 
Ladino clover._----.-.-------- 4.49 Grain sorghum---------------- 1. 07 
Prunes- nse soe ea -..- 1.52 Irrigated pasture-------------- 1. 62 
Walnuts easte 0+e4 ninan Raes 1.98 Peas cscsssisri dra aa . 67 


The city of Sacramento is in this third belt. Near the city the 
most satisfactory water-bearing strata occur at depths of less than 300 
or 400 feet; deeper wells produce water of inferior quality (9). The 
surface strata are irregular lenses of sand, gravel, and clay of varying 
densities, The best wells are those that tap water in sand and gravel 
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layers, but these layers are so irregular in occurrence that logs of 
adjacent wells are of little help in locating new ones. The gradient of 
these underground water-bearing strata is about 4 feet to the mile 
toward the west, but the gradient of the land surface is about 5 feet 
to the mile. Wells along the west side of the area therefore need not 
be so deep as those along the margin of the low foothills. 

The low gradient of the water-bearing strata and the discontinuity of 
the porous layers causes very slow lateral movement of the under- 
ground water. This slow movement is responsible for the slow rate at 
which the underground reservoir is replenished when water is removed 
by pumping. The rise in the water table during the ramy months 
indicates that much of the ground water is restored by surface pene- 
tration, not by seepage from the American or Cosumnes Rivers. 
The water table depends largely on the variations in seasonal rainfall. 
Nevertheless, along the narrow flood plains of these rivers, shallow 
wells that irrigate large areas depend directly on the water table 
maintained in these streams. 


MORPHOLOGY AND GENESIS OF SOILS 


Soil is the product of the forces of the environment acting upon 
the parent materials deposited or accumulated by geologic agencies. 
The characteristics of the soil at any given point are determined by: 
(1) The physical and mineralogical composition of the parent soil 
material; (2) the climate under which the soil material has accumu- 
lated and existed since accumulation; (3) the relief or lay of the land, 
which determines the local and internal climate of the soil, its drain- 
age, Moisture content, aeration, and susceptibility to erosion; (4) the 
biologie forces acting upon the soil material, the plants and animals 
living upon and in it; and (5) the length of time the climatic and 
biological forces have acted upon the soil material. 

The soils of this area are formed under rather uniform climatic 
conditions. There are two seasons—a, mild rainy winter and a hot dry 
summer. The average annual rainfall is between 17 and 20 inches for 
most of the area. Of this, about three-fourths falls from December 
through April. Winters are mild. The few frosts occurring from mid- 
November through February are never severe enough to freeze the 
soil. Summer temperatures are high, reaching a maximum of 110° F. 
during the day. The temperature is somewhat moderated nearly 
every evening, however, by ocean breezes through the gap in the 
coastal mountains formed by the Golden Gate and Carquinez Strait. 
Although rainfall is not excessive, that which falls during the rainy 
season is sufficient to saturate all of the upland and most of the older 
alluvial soils. This gives a humid climate during the rainy season, 
and a practically rainless arid climate in summer. 

The soils saturated in winter are more subject to erosion than those 
with free subdrainage. Erosion is also active where vegetation is 
sparse, but it tends to vary from season to season on grazing land. In 
seasons of mild early rains, which give the vegetation a good start 
before the period of heavy rains, erosion is not severe; but, in seasons 
when early rains fail to materialize or when the early part of the 
normal growing season for grasses is so cold that the growth of the 
grasses is delayed until the heavy rains start, excessive erosion occurs. 
The rate and degree of erosion are increased by overgrazing or tillage. 
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The saturation of soils during winter also affects the processes of 
soil development. The end of the rainy season is usually accompanied 
by winds, which together with the shallow-rooted annual grasses 
that make practically all of their growth during the rainy season, 
desiccate the surface soils and upper subsoils and leave the finer 
textured deeper subsoils to dry out much more slowly. The prolonged 
period in which the subsoils are wet and the surface soils are dry 
probably accentuates weathering in the subsoils and profile develop- 
ment. Nearly all of the older soils on valley-fillmg materials have 
small iron pellets in the middle and lower subsoils, especially where 
they are underlain at moderately shallow depths by hardpanlike 
substrata. 

Most of the soils of this arca are alluvial in origin, bemg derived 
from parent materials transported iuto the valley from the Sierra 
Nevada. Some soils developed ia place from bedrock material at the 
eastern edge of the valley are included in this area. Both the residual 
and alluvial soils are derived from a wide variety of rocks and rock 
formations, and some are very old. 

The geology of the Sierra Nevada foothills is complicated, and not 
much geological investigation has been done, especially on the lower 
foothills and valley sediments. The report by Lindgren and Turner 
(10) on the geology of the upland areas gives little detail about the 
foothills and valley floor. Most of these lower formations, however, 
have been remapped and redefined in more recent works by other 
geologists (2, 11). 

The paper by Allen (2) redefining the Jone formation and some 
related formations also points out the complexity of the sedimentary 
rock formations of the lower foothills of the Sierra Nevada. The 
paper by Piper ard others (17), which follows the definitions of Allen, 
gives a detailed mapping of a number of formations, not only of the 
softly consolidated sedimentary rock formation of the foothills but 
also of the valley alluvium. This work covers only the southern half 
of Sacramento County, but the descriptions and definitions of the 
formations are sufficiently clear that they can be easily recognized in 
locations farther north. 

The soil series, because of the close relation of dominant character- 
istics to parent material and stage in profile development, are divided 
into four physiographic and geographic groups and several sub- 
groups: 

I. Soils of the upland developed on consolidated bedrock: 

A. Soils underlain by hard bedrock of— 

1. Basic igncous rocks: 

Auburn series on andesitic rocks and amphibolite schist, 
pre-Cretaceous, 

2. Acid igneous rocks: 
Holland series on granodiorite, pre-Cretaceous. 
Siskiyou series on granodiorite, pre-Cretaceous. 

3. Metamorphosed rocks: 
Whiterock series on Mariposa slates, Jurassic. 
Dorado series on schist, Jurassic. 
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I. Soils of the upland developed on consolidated bedrock—Con. 
B. Soils underlain by softly consolidated sedimentary bedrock: 

Amador series on Valley Springs formation, rhyolite 
tuff, Miocene; and on Tone formation, nontuffaceous, 
Eocene. 

Whitney series on Laguna formation, Pliocene or early 
Pleistocene. 

Pentz series on Mehrten formation, from andesitic 
detritus, Miocene. 

Peters series on Mehrten formation, from andesitic 
detritus, Miocene. 

Ayar series on marly shale, formation and age not 
“known. 

II. Soils developed on recent and young flood plains and alluvial 
fans: 

A. Chiefly from acid igneous materials: 
Hanford series on granitic alluvium, recent. 
Chualar series on granitic alluvium, recent. 

B. Chiefly from basic igneous materials: 
Honcut series on andesitic alluvium, recent. 

C. From mixed materials: 

Columbia series on alluvium along major streams, 
recent. 

Bear Creek series on alluvium along intermittent 
streams, mostly from Redding, Pentz, and Peters soil 
materials, recent. 

Oakley series on alluvium from major streams, re- 
worked by wind, recent. 

Rydberg series on alluvium from Amador soils, recent. 

TH. Soils developed on old alluvial plains and terraces: 
A. Soils on higher terraces: 

Corning series on Arroyo Seco and other Pleistocene 
gravels. 

Redding series on Arroyo Seco and other Pleistocene 
gravels, often underlain by Laguna or Mehrten for- 
mations at fairly shallow depths. 

B. Soils on lower terraces and old alluvial plains: 

Perkins series on Arroyo Seco and other Pleistocene 
gravels, 

San Joaquin series on Victor formation, late Pleistocene. 

Alamo series on Victor formation, late Pleistocene. 

Glann series on Victor formation, late Pleistocene. 

IV. Soils developed in alluvial basins: 
Sacramento series on basin alluvium from major streams, 
recent. 
Freeport series on basin alluvium from major streams, 
recent. 
Burns series on mixed highly organic material and al- 
luvium from major streams, recent. 


The soils of the uplands and those on recent alluvial deposits owe 
their major differences to variations in source of parent material. 
Characteristics of soils on old valley fillings and in the alluvial basins 
are determined less by differences in parent materials than by differ- 
ences in drainage or stage of profile development. 
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SOILS OF THE UPLANDS DEVELOPED ON CONSOLIDATED BEDROCK 


The soils of the upland are made up of 10 series, of which 5— 
Auburn, Dorado, Holland, Siskiyou, and Whiterock—are derived 
from comparatively hard bedrock and the other 5—Amador, Whitney, 
Pentz, Peters, and Ayar—are derived from softly consolidated bed- 
rock. Those derived from the harder bedrock are divided into three 
categories according to the source of the parent materials. A discus- 
sion of these soil series follows. 


UPLAND SOILS DERIVED FROM COMPARATIVELY HARD BEDROCK 
AUBURN SERIES 


The soils of the Auburn serics are derived from basic igneous rocks, 
almost wholly from andesites and amphibolite schist. ‘These rock 
materials are fine-grained, hard, and very dense. The derived soils 
are normally shallow and rest directly on hard bedrock with only a 
thin zone of softer crumbling bedrock between the soil proper and 
the unaltered bedrock. They have a reddish color and very little 
profile development. They look much like the associated soils of 
the Dorado series, which are derived from schist. The Auburn soils 
are normally covered by brush or scrub oak and digger pines but 
have some grass-covered areas, whereas the Dorado soils of this area 
are almost wholly grass-covered. The Auburn soils are also closely 
associated with soils of the Holland and Siskiyou series, which are 
also derived from hard bedrock. 


HOLLAND AND SISKIYOU SERIES 


In the Sacramento Area the soils of the Holland and Siskiyou series 
appear to have been derived from essentially the same type of parent 
material, acid igneous rocks known as granodiorites. The Holland 
soil is brown or grayish brown, and the Siskiyou soil is essentially 
grayish brown but more gray than brown. They have slightly de- 
veloped profiles. Granite outcrops in both soils, but more frequently 
in the Siskiyou soil. The granitic parent rocks are hard and coarse- 
grained, with a zone of crumbling decomposed granite between the 
soil proper and the harder bedrock. This weathered zone is usually 
deeper in the Holland than in the Siskiyou soil. The natural cover 
of both soil series is brush, scrub oaks, and digger pines, but the 
quantity of brush cover is greater on the Siskiyou soil. The Holland 
and Siskiyou soils occur close to the American River in the north- 
eastern part of the area and are associated closely with soils of the 
Auburn series. Under natural cover, they do not erode badly, but 
when cleared and used for orchards or vineyards they suffer from 
excessive erosion. 


WHITEROCK AND DORADO SERIES 


The associated Whiterock and Dorado soils are derived, respectively, 
from slate and schist. The soils of both series are shallow or very 
shallow. The most striking difference between the two series is in 
color. The Whiterock soils are light brownish gray or pale brown, 
and the Dorado soils are reddish yellow or light reddish brown. All 
areas of Dorado soils have a grass cover, but some of the areas of 
Whiterock are covered with scrub oak. The tree trunks are seldom 
larger than 12 inches in diameter. In both series, the soils proper 
rest directly on hard slate or schist bedrock and have practically no 
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transitional zone of decomposing parent materials. In places, both 
the Whiterock and Dorado soils may be associated with soils of the 
Amador series. 


UPLAND SOILS DERIVED FROM SOFTER BEDROCK 


Five soil series are derived from softer bedrocks. These rock mate- 
rials are of sedimentary origin, and in some instances the material is 
sufficiently distinct to allow identification of the original igneous 


rock source. 
WHITNEY SERIES 


The soils of the Whitney series are derived from softly consolidated 
stratified sand and clay, probably the Laguna formation. As de- 
scribed by Piper (11), this formation, which is not clearly exposed in 
the part of the Sacramento Area covered by his paper, is overlain by 
Pleistocene gravels; however, the main area of Whitney soils in the 
vicinity of Fair Oaks north of the American River appears to be on 
the same formation. This material has a general appearance similar 
to that of the material underlying the San Joaquin soils, which devel- 
oped on the Victor formation. 

The profiles of the Whitney soils vary. In some places there is 
very little textural change between surface and subsoil, and in others 
there is a clay layer from 1 inch to more than 2 feet thick resting 
directly on the bedrock. They also differ greatly in thickness of the 
weathered bedrock between the soil proper and the unaltered bedrock. 

The Whitney soils are light brown or grayish brown and in places 
have a somewhat reddish cast. Where the profiles do not contain a 
clay layer they are much like those of the Pentz series except for color, 
but where the clay layer occurs the profiles are not greatly different 
from those of the San Joaquin soils. 

These soils occur in the northern part of the area, almost entirely 
north of the American River. They are associated with the San 
Joaquin soils but occur at higher elevation on more hilly relief. They 
are also associated with soils of the Redding series, which have a similar 
elevation. The natural cover is oaks and grass, but most of these 
soils have been cleared and are farmed to grain or fruit. Erosion is 
active in grain fields and in clean-cultivated orchards, but where the 
soils are protected by grass or cover crops erosion can be successfully 
controlled. 

PENTZ AND PETERS SERIES 

The soils of the Pentz and Peters series have developed on the Mehr- 
ten formation of softly consolidated andesite detritus, probably of 
Miocene age. The two series are intimately associated. The soils 
of the Pentz series are made up of grayish-brown materials of sandy 
loam or loam texture derived from the coarser textured rocks of the 
formation. 

The soil of the Peters series is derived from finer textured rocks than 
the Pentz and is fine textured, very dark gray or dark grayish brown, 
and usually of adobe structure. It is slightly acid, has very little 
profile development, and little change in texture throughout the profile. 

Soils of both series are normally covered by a few scattered oak 
trees, and grass that grows vigorously and furnishes excellent pasture. 
They are associated with soils of the Redding and Amador series. In 
some places, Redding soils occupy the more nearly level terrace tops 
and are surrounded by Pentz or Peters soils of the marginal or escarp- 
ment slopes. 
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AMADOR SERIES 


The Amador soils are associated with the Pentz and Peters soils, 
and in places with soils of the Whiterock and Dorado series. The 
Amador soils are derived from Valley Springs and Tone formations. 
These formations are mineralogically different, yet the soils produced 
on each are similar in general appearance. They vary somewhat in 
color but are mostly light brownish gray or pale brown. Much of the 
brownish or reddish color is derived from remnants or thin cappings 
of gravelly materials similar to those giving rise to the Redding soils. 
Both the Valley Springs and Ione formations consist of moderately 
soft, light-colored, sandy or clayey rocks. Soils from the Valley 
Springs formation are made up of softly consolidated detritus derived 
from rhyolite tuff that contains some pumice. The clay materials 
are usually montmorillonitic, the shaly material is highly siliceous, 
and the sandy material contains much quartz. In areas of conglom- 
erate, quartz and quartzite rocks are embedded in a highly siliceous 
matrix. The consolidation of these conglomerates is considerably 
greater than of the sandstone and clay rocks. The Valley Springs 
formation does not overlie the Ione formation conformably, yet there 
are areas of Valley Springs formation resting directly on the older 
pre-Cretaceous rocks. 

The Ione formation consists of light-gray or pinkish sandstone and 
light-colored clay rocks. The structure is not tuffaceous, and the 
clays are mostly kaolinitic. Allen (2) considers the Ione formation 
a deltaic deposit (in brackish water) of detritus from an old laterite 
formation, the deposition of the Ione taking place in the Eocene period. 

Despite the variability of these two formations, the Amador soils 
derived from them are very similar in appearance, depth, and general 
characteristics. They are shallow, light colored, and strongly acid, 
and support a poor growth of grass, small oak, digger pines, or brush. 
Though the Amador soils are not farmed, they are considerably eroded. 
The erosion probably is somewhat aggravated by overgrazing, but 
even when they are not grazed, the natural vegetation is too sparse 
to give effective protection. 

The material from which these soils have developed is often capped 
by Redding soil materials. In the vicinity of Michigan Bar, hydraulic 
operations have removed much of the Redding material down to the 
underlying Tone formation. 


AYAR SERIES 


The soil of the Ayar series is the only calcareous soil among the 
group of upland soils. It occurs in a very limited area along Carson 
Creek and is surrounded by soils of the Amador, Pentz, Whiterock, 
and Auburn series. It is developed on softly consolidated calcareous 
shaly material, and is brown to dark reddish brown and calcareous 
throughout. The subsoil is slightly finer textured than the surface 
soil, and the underlying material is soft and shaly. This material 
may be a more recent deposit in a small lake in which calcareous 
materials were accumulated, yet the relief is at present somewhat 
hilly, The close association of the Ayar series with Whiterock, 
Auburn, Amador, and other soils that are medium to strongly acid 
indicates that the soil reaction of these soils of the upland is influenced 
by the nature of the parent materials. 
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SOILS DEVELOPED ON FLOOD PLAINS AND RECENT ALLUVIAL FANS 


There are seven soil series—Hanford, Chualar, Honcut, Rydberg, 
Columbia, Bear Creek, and Oakley——represented in this group. 
Nearly all of these series occupy flood plains along major streams, 
creeks, or minor drainage channels. These soils have permeable 
profiles, in most cases 6 feet or more deep. Two series have a slight 
degree of profile development in their subsoils, and two are made up 
of relatively shallow deposits resting on unrelated substrata. All of 
the soils of this group have inherited definite characteristics from 
their parent materials. 


HANFORD AND CHUALAR SERIES 


The soils of the Hanford and Chualar series have developed from 
alluvial deposits derived mostly from granitic rocks. They are 
stratified and highly micaceous. The Hanford soils, which are 
brown and have very recent profiles, are found mostly on the flood 
plains of the American and Cosumnes Rivers, but a few small bodies 
occur along some of the minor streams in the northern part of the 
area. Although their parent materials are mostly granitic, some basic 
igneous materials are intermixed. These soils occupy flat stream 
bottoms, and although sandy they do not contain as much quartz 
grit as do the Hanford soils located on many of the alluvial fans of 
the San Joaquin Valley and other parts of this State. 

The Hanford soils are closely associated with the Columbia soils 
but occur farther upstream. The Columbia soils, however, are 
somewhat lighter in color and occur on flood plains that have higher 
water tables during parts of the year. The subsoils of the Columbia 
series are highly mottled with rust-brown iron stains, but those of 
the Hanford sous are usually free from mottling. Both the Hanford 
and Columbia soils are located where they are naturally subject to 
overflow from the American and Cosumnes Rivers during periods of 
high water. They are fairly well protected by low levees. They are 
suitable for a wide variety of field, truck, and orchard crops, and are 
some of the best agricultural soils of the area. 

Soils of the Chualar series are developed on alluvial deposits, 
mostly from granitic rocks. They occur in the Sacramento Area 
only on the flood plain of Linda Creek. They are grayish brown or 
dark grayish brown and contain many coarse angular fragments of 
quartz or feldspar. Textures are medium or moderately fine. Some 
illuviation of clay and compaction in the subsoils, though not sufficient 
to interfere materially with root and water penetration, indicates a 
youthful stage in profile development. The medium textured types 
are used mostly for cherries and some alfalfa, and Ladino clover, all 
of which do very well. The finer textured soils are used for Ladino 
clover or alfalfa pasture and some field crops. Ladino clover and 
some of the field crops do very well, but alfalfa stands are short- 
lived, and fruit trees do not grow on the finer textured soils. The 
Chualar soils are good, but are not suited to such wide uses as the 
Hanford soils. 

HONCUT SERIES 

The brown or reddish-brown Honcut soils are derived mostly from 
andesitic alluvium. They occur chiefly on flood plains along small or 
intermittent streams, but one large body is just south of the American 
River. The soils are stratified, gravelly in places, and usually medium 
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textured and friable throughout. The profiles are recent, and in 
places they have a small quantity of colloidal accumulation in their 
subsoils. This accumulation is never sufficient to influence root or 
water penctration. 

The Honcut soils are similar to those of the Hanford series in mode 
of formation. Their difference is mainly in their parent material and 
in color inherited from the parent material. Because they occur 
along minor streams where the water supply is insufficient for irri- 
gation, they are not farmed as intensely as the Hanford soils, but 
where water supply is adequate they can be farmed to a wide variety 
of fruit, field, and truck crops and will produce satisfactory yields of 
high quality. 

RYDBERG SERIES 

The inextensive soil of the Rydberg series occurs in narrow stringers 
along intermittent drainageways on rhyolitic tuff alluvium washed 
from Amador soils. The soil is light gray or light brownish gray, 
medium to strongly acid, and without profile development. In many 
places, a relatively shallow profile is underlain by the geological for- 
mations that give rise to the Amador soils. It is used only for range 
pasture. The grass produced is considerably better than that on the 
associated Amador soils. 

COLUMBIA SERIES 

The Columbia soils—somewhat micaceous, predominantly medium 
textured, stratified soils—occur extensively along the lower flood 
plains of all of the larger streams in association with soils of the 
Hanford and Sacramento series. They are light brown, pale brown, 
or light yellowish brown and have considerable rust-brown iron mot- 
tling throughout their subsoils. They are subject to a high water 
table during part of each year, and to annual overflow where not 
protected by levees. 

The Columbia soils are derived from parent materials similar to 
those of the Sacramento soils, but they are younger, coarser textured, 
somewhat better drained, and lower in organic matter than the 
Sacramento soils. 

In many places along the lower flood plains of the Sacramento, 
Cosumnes, and North Fork Mokelumne Rivers the Columbia soils 
are underlain at depths of less than 1 foot to 5 feet by darker colored 
soils, chiefly of the Sacramento series. This suggests a relatively 
recent increase in the alluvial deposition by these streams, perhaps 
a result of hydraulic mining in the Sierra Nevada foothills. Where 
protected from overflow, Columbia soils are excellent for a wide 
variety of field, truck, and orchard crops and produce good high- 
quality yields. 

BEAR CREEK SERIES 

The Bear Creek soil is derived from alluvium washed from Redding, 
Pentz, and Peters soils and occurs in small bodies, mainly along flood 
plains of small intermittent streams. It is gravelly and in places rests 
at shallow depth on conglomeratelike substrata similar to those under- 
lying the Redding or Pentz soils. Some of the profiles are fairly recent 
and undeveloped, but others show some development. The soils are 
slightly to medium acid and range in color from grayish brown to dark 
grayish brown. As a rule they are not quite so dark as in the adjoin- 
ing Lodi Area. They are used mostly for range pasture or dry-farmed 
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grain. Yields of grass or grain are better than on the closely associated 
Redding soils. 
i OAKLEY SERIES 


Most of the inextensive soils of the Oakley series occur on the 
lower flood plain of the Sacramento River and are surrounded by basin 
areas. They were probably deposited by the Sacramento River and 
greatly modified by wind action. They have an undulating or dune- 
like topography, a uniformly sandy texture, and little profile develop- 
ment. They are used mostly for pasture and produce fairly good grass, 
but the shallow soil over Glann loam in places is used for Ladino clo- 
ver or alfalfa. Yields of clover are excellent, and those of alfalfa fair. 


SOILS DEVELOPED ON OLD ALLUVIAL PLAINS AND TERRACES 


The soils developed on old alluvial plains and terraces—the Redding, 
Corning, Perkins, San Joaquin, Alamo, and Glann—are the most 
extensive group of soils in this area. The old alluvial valley-filling 
materials from which these soils have developed probably were laid 
down since the last major Sierra Nevada uplift in Pleistocene time. 
The higher terraces consist of gravelly gold-bearing deposits, probably 
of Pleistocene age. The deposits are somewhat stratified and contain 
considerable clayey material intermixed with the gravel. The lower 
terraces or old alluvial plains for the most part consist of nongravelly 
materials deposited as broad low-gradient alluvial fans or flood plains. 
The deposits are of mixed geological origin and contain considerable 
quantities of material from basic igneous rocks. Some of the deposits 
are loose, but by far the greater part of the sediments are somewhat 
cemented and hardened. 

The relief of the higher terraces is undulating with fairly broad 
tops, but with short sharp breaks to the lower terraces. The lower 
terraces are less undulating; their microrelief is fairly smooth. The 
slope is only a few feet to the mile westward to the valley trough. 
The small streams, creeks, and river channels crossing the terraces and 
plains are so entrenched that no new alluvial deposits are being laid 
down. 

The somewhat consolidated substrata under soils of the Redding, 
San Joaquin, Alamo, and Glann series undoubtedly has strongly 
influenced the development of their profiles. The formation of the 
hardpan layer at the surface of the substrata, and the accumulation 
of clay just above the hardpan layer, is a common characteristic of all 
these soils. Though the average rainfall is only about 20 inches a 
year, most of it is concentrated in the period extending from December 
through March. By the end of this rainy season there has been 
sufficient rainfall to saturate the soils down to the hardpan. As 
March winds and warmer weather come, the surface soils dry out 
quickly, but the subsoils remain wet for a much longer period. This 
may account for the development of hardpans or compact claypans 
in these soils. 

Where the substrata are not consolidated, as in soils of the Corning 
series, the profile development is much deeper; and, despite the clay 
concentration in the subsoils, the materials are more friable. Never- 
theless, internal drainage is not sufficiently rapid to absorb all water 
during the rainy season, and at these times the upper parts of the 
Corning soi) are saturated. The periods of saturation are neither so 
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long nor so frequent, however, as in the soils underlain by impervious 
hardpans or substrata. 

The San Joaquin, Alamo, and Glann soils are suitable only for 
relatively shallow-rooted crops. The San Joaquin soils are used 
mainly for dry-farmed grain, pasture, or Ladino clover, but consider- 
able acreages of grapes, strawberries, and truck crops are grown on 
them near Sacramento, Florin, and Elk Grove. The Alamo soil is 
used mainly for grain or pasture. Grain yields vary, but are often 
poor in wet years because standing water causes winterkilling. The 
Alamo soil usually supports heavy stands of Italian ryegrass and makes 
good pasture late in spring and in summer. Ladino clover succeeds 
on both the San Joaquin and Glann soils, but not on the Alamo. The 
Glann soil is used chiefly for late spring and summer pasture. The 
natural cover is mostly ryegrass, which grows well on this soil. Yields 
of asparagus and other truck crops are only fair on Glann soil. 


SOILS ON HIGHER OLD TERRACES 
REDDING AND CORNING SERIES 


Two soil series, the Redding and the Corning, have developed on 
undulating terraces considerably above the more nearly level valley 
plain on which the San Joaquin soils occur. They are gravelly, have 
strongly developed profiles, and have clay accumulations in their 
subsoils. The Redding soils occupy a slightly higher position than 
the Corning, are much more extensive, and occur from the northern 
border of the area to the southern boundary. The Corning soil 
occupies a smaller area south of the American River. 

The Redding soils are underlain by softly indurated, gravelly, 
gold-bearing substrata that appear to be cemented with siliceous 
materials in the same manner as the softly consolidated Mehrten and 
Laguna geologieal formations. The substratum in most places is 
capped with a harder layer that appears to be a true indurated hard- 
pan. The clay layers above the hardpan are very dense and strongly 
developed. During the rainy season the soils are saturated down to 
the hardpan, which holds up the water and forms a temporary perched 
water table. In many places the lower part of the clay layer resting 
on the hardpan is grayish because it is waterlogged part of the year. 
The upper part of this same clay layer is reddish brown to red and 
appears to be uniformly oxidized. The water seeps along the top of 
the hardpan and accumulates in low spots or runs off in small drainage- 
ways. 

The Corning soil is similar to the Redding in appearance and relief 
but occurs on slightly lower terraces, and has a deeper profile and 
unconsolidated substratum. Although the subsoil of the Corning 
soil is finer textured, it is more crumbly and has bettcr internal drain- 
age. The absence of a hardpan has allowed weathering of the Corning 
soil to a much greater depth than the Redding soil. The gravel in 
the substrata of both soils appears to be similar. Some consolidated 
cobbly materials similar to those underlying the Redding soils occur 
in the Corning soil at depths of 8 to 15 feet. 

The Redding and Corning soils are used mainly for range pasture 
or for dry-farmed grain, but in a few places for vineyards. The grass 
is only fair on these soils and is not so vigorous as on some of the 
upland soils, especially the Whitney, Peters, and Pentz soils. Grain 
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yields are also low, and grape yields are seldom satisfactory. There 
are few wells on these soils because the somewhat consolidated and 
impermeable substrata are able to furnish little water. Many home- 
steads, particularly on dry-farmed Redding soils, have been aban- 
doned, but the soil is still being planted to grain. This condition is 
in part due to better transportation facilities which permit farmers to 
live in the towns, but in some instances it is due to lack of sufficient 
well water for domestic use. 


SOILS ON LOWER TERRACES OR OLD ALLUVIAL PLAINS 


There are four soil series on the lower terraces or old alluvial plains— 
the Perkins, San Joaquin, Alamo, and Glann. All the soils of the 
old valley terraces, except possibly the Perkins soil, resemble Planosols. 
The development of the clayey subsoils has undoubtedly been greatly 
influenced by the gentle relief, which permits most of the rainfall to 
remain in the soils and provide moisture conditions like those of 
more humid regions. The Perkins soil has considerably less profile 
development than other soils of this physiographic group, but it 
probably is in a stage of development similar to that once reached 
by the Corning soil. The San Joaquin, Alamo, and Glann soils have 
heavy clay subsoils resting vn hardpan layers, which in turn rest on 
the semiconsolidated substrata. 


PERKINS SERIES 


The Perkins soil is formed on unconsolidated parent material con- 
sisting of gravelly deposits probably of Pleistocene age. This soil 
occurs on the lower terraces closer to the American River than the 
Corning soil, but at slightly higher elevation than the Honcut soils 
still nearer the river. The surface soils are brown or light brown, and 
the subsoils are reddish brown with considerable clay accumulation. 
The soil is gravelly throughout and somewhat similar to the Corning 
series, though not so strongly developed and as a rule not quite so 
reddish. Perkins soil is used for a variety of field and orchard crops. 
Yields are fair but not as good as on the more recent alluvial Honcut 
or Hanford soils. Yields are much better than those from the Red- 
ding, Corning, or San Joaquin soils in the same general location. 


SAN JOAQUIN SERIES 


The San Joaquin are by far the most extensive soils in the Sacra- 
mento Area. They occupy much of the broad valley plain that 
extends eastward from the valley trough to the high terraces. Closely 
associated with the San Joaquin soils is the Alamo soil, which occupies 
slight depressions or areas of water accumulation in the general area 
of San Joaquin soils, and the Glann soil, which is formed from the 
same type of parent materials on the margin of the valley plain adja- 
cent to the valley trough. The Glann soil has formed under high 
water table conditions that exist during a part of each season. All 
three soils are formed from material known as the Victor geological 
formation, alluvium deposited during the late Pleistocene age on the 
floor of the valley. In this area, the deposits are of a mixed nature; 
they consist of materials from both acid and basic igneous rocks and 
also material from some metamorphosed sedimentary rock sources. 
The deposits are stratified, and the material is semiconsolidated and 
locally is referred to as hardpan. 
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The soils of the San Joaquin series have medium textured, light- 
brown or light reddish-brown surface soils and slightly finer textured 
and more reddish-colored upper subsoils that are porous and relatively 
brittle. The lower subsoils are compact reddish-brown clays of some- 
what prismatic or cubical structure. The color is usually somewhat 
more gray just above the hardpan materials. There are numerous 
small iron pellets throughout the subsoils but especially in the com- 
pact clay. The hardpan layers are hard and rocklike, especially in 
the upper part, and often stained by manganese streaks. These 
harder layers are an inch to nearly a foot in thickness and rest on the 
semiconsolidated substrata, which vary considerably in degree of 
consolidation. 

ALAMO SERIES 

The Alamo soil has developed where surface water accumulates in 
small depressions in the San Joaquin soil material. The surface soil 
is fine textured, dark gray or dark grayish brown, and usually of 
adobe structure. The subsoil is clays, resting on hardpan materials 
which, in turn, are underlain by strata of varying degrees of consolida- 
tion. Both the San Joaquin and Alamo soils may have some segre- 
gated lime just above or in the hardpan layers, but there is more 
lime in the Alamo. The Alamo soil does not have a high water table. 
On the upper part of the valley plain the Alamo soil is associated 
with the San Joaquin soils; in this area it occurs in very small bodies 
often only 1 or 2 rods in diameter. In these locations, the subsoil is 
less likely to be calcareous. On the lower part of the valley plain, 
where the Alamo soil occurs in larger areas and has calcareous sub- 
soil, it is similar to the Stockton soils mapped in San Joaquin County, 
but somewhat differs from them in position, is not so dark as a rule, 
and contains less lime. 

GLANN SERIES 

The Glann soil has developed from material similar to that under- 
lying the San Joaquin soils, but it occurs on the margin of the valley 
plain, where during periods of overflow it is either covered with 
water or has a very high water table. The soil is dark grayish brown 
with considerable mottling in the subsoil, but has a sequence of 
textural horizons similar to soils of the San Joaquin series. Because 
of the high water-table prevailing for certain periods and the low 
marginal position on the valley plain, the occurrence of hardpan 
layers and degree of consolidation of the substrata are extremely 
variable. The quantity of iron pellets in the subsoils is greater than 
either the Alamo or San Joaquin soils. 


SOILS DEVELOPED IN ALLUVIAL BASINS 


The soils developed in alluvial basins are those of the Sacramento, 
Freeport, and Burns series. They are all dark colored, fine textured, 
and poorly drained. They occur in the valley trough along the 
Sacramento River at elevations ranging from 10 or 15 feet above sea 
level to slightly below sea level. The parent materials are well-mixed 
alluvium from a variety of rocks. 

All the soils in the basin were subject to overflow and had a high 
water table under natural conditions. To be reclaimed for agricul- 
tural use, they had to be protected from overflow by levees and 
artifically drained to control the water table. Where reclaimed they 
are used for many field and truck crops but are seldom suitable for 
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orchard fruits. Crops such as tomatoes, beans, sugar beets, and 
asparagus do very well on both the Burns and Sacramento soils. 
Alfalfa does fairly well on the Sacramento soils, but the Burns soil is 
more difficult to drain, and alfalfa stands often winterkill as a result 
of the prolonged high water table. The Freeport soil is used for beans, 
grain, and sugar beets, and some rice is grown on both the Sacramento 
and Freeport soils in the American Basin. Yields on the Sacramento 
soils are generally higher than those on the Freeport soil for nearly all 
crops. Asparagus and tomatoes do as well on the Burns soil as on 
the Sacramento soils, but most other crops grow somewhat better on 
the Sacramento soils. 
SACRAMENTO SERIES 

The Sacramento soils are the most extensive of the three series. 
These are dark-gray or dark grayish-brown, moderately fine to fine- 
textured soils that have only slight profile development. The high 
organic-matter content of the surface soils gives them a friable con- 
sistence, low volume-weight, and an excellent and easily maintained 
tilth. In a few places, the subsoils may be slightly compacted and 
have slight lime accumulations in the lower parts. Strong mottling 
with iron stains occurs even in the surface soils. 

The Sacramento soils are formed in a manner similar to that of the 
Columbia soils; but, because they occur in basin areas with very slow 
surface drainage and high water table, they have accumulated enough 
organic matter to become darker colored. The Sacramento soils are 
also closely related to the Burns soil, but the Burns soil material lies 
in still lower marshy areas where fairly large quantities of organic 
matter have accumulated. 

BURNS SERIES 

The Burns soil is not quite high enough in organic-matter content 
to be classified as a muck or peat but is considered transitional between 
organic and truly mineral soils. It occurs at elevations near sea level 
in the southwestern part of the Sacramento Area. 


FREEPORT SERIES 


The Freeport soil occurs along the eastern margin of the valley 
trough adjoining the valley plain. It has a slightly higher elevation 
than the Sacramento soils and somewhat more profile development. 
It is at a lower elevation than the Alamo soil and more friable, but its 
surface soil is somewhat similar. It has a fine texture and adobe 
structure. ‘The subsoil is moderately compact and usually calcareous; 
it often contains a fairly large quantity of segregated lime. The 
parent materials are probably similar to those of the Sacramento 
series but may include some material washed from the San Joaquin 
and Alamo soils of the valley plain. Near the edge of the valley 
trough, the soil may be fairly shallow and rest on semiconsolidated 
materials similar to those underlying the soils of the lower valley plain. 


LABORATORY STUDIES ° 


All samples for laboratory analysis were screened through a 2- 
millimeter sieve. The soil aggregates were crushed with a rubber- 
tipped pestle, and gravel and stones larger than 2 millimeters were 


6 This section prepared from analyses made by E. P. Perry, Division of Soils, 
University of California. 
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rubbed relatively clean. The sieved material was thoroughly mixed 
and aliquot parts used for the laboratory analyses. 

A mechanical analysis was made of each surface-soil sample by a 
proximate method, in which a weighed sample of sieved soil is shaken 
overnight in distilled water to which sodium oxalate has been added 
as a dispersing agent. The sands were separated from the silt and 
clay by wet-sieving through a 300-mesh sieve, and then dried, weighed, 
and reported as total sand separate. The suspension of silt and clay 
that passed through the sieve was made up to one liter, shaken, allowed 
to stand, and sampled by means of a pipette at time intervals to give 
effective maximum diameters of coarse silt at 50 microns, of fine silt 
at 5 microns, of clay at 2 microns, and of colloidal clay at 1 micron. 
The results of these proximate analyses are used to check the field 
textural classification of surface soils and are not published. 

Several representative soil profiles, however, were selected for a 
more complete study. Mechanical analyses of these profiles were 
made by the modified international method in which a weighed sample 
of sieved soil is pretreated with hydrogen peroxide and hydrochloric 
acid to remove, respectively, organie matter and carbonates. After 
washing free of clectrolytes, dispersal is effected by shaking overnight 
with distilled water to which sodium oxalate has been added. The 
sand is separated from the silt and clay by wot-sieving through a 300- 
mesh sieve, and is then dried and weighed to determine the total 
quantity of each grade of sand. The suspension of silt and clay is 
sampled by means of a pipette at intervals to give effective maximum 
diameters of coarse silt at 50 microns, of fine silt at 5 microns, of clay 
at 2 microns, and of colloidal clay at 1 micron. The results of these 
analyses are given in table 9. 

Table 10 gives the pH values, carbonates, and moisture equivalents 
of soils from the Sacramento Area. Moisture equivalents were 
determined by the standard method in which 30 grams of saturated 
soil is subjected to a force 1,000 times the force of gravity in a cen- 
trifuge. The moisture retained is reported as a percentage of the 
oven-dry weight of the soil. Where drainage is satisfactory, the 
moisture equivalent represents approximately the normal field- 
moisture capacity of the soil, or the quantity of water that is held in a 
soil after a heavy rain or an irrigation, when drainage downward is 
free and uninterrupted. Determinations of pH values were made by 
the Beckman pH meter, using 50 grams of air-dry soil wetted to 
saturation and contained in a tall 4-ounce bottle. The readings were 
made after allowing the wet soil to stand a few hours. Carbonates 
were determined on all of the soils above pH 7.0. These were made by 
the McMillar method in which the soil is treated with standard hydro- 
chloric acid until effervescence ceases and the quantity of acid used 
in the reaction is determined by back titration with a standard base. 
The quantity of acid used is assumed to be equivalent to the quantity 
of calcium carbonate present in the soil. It is recognized that this 
method involves certain errors, particularly where sodium carbonate 
is present, and the total carbonate is calculated as calcium, or lime, 
carbonate. 
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TABLE 9.—Mechanical analyses of several soils from the Sacramento 
Area, California 


] 
i Total 
| sands Coarse Fine silt Cy Colloidal 
5 
Soil and sample No. | Depth | {29° | (o.050- | (0-005- | (<o.002| SAY 
ooso | 2-005 | mmy | mm.) |S ) 
mm.) mm.) : i 
Auburn stony loam, 
rolling and hilly: | Inches | Percent | Percent | Percent | Percent | Percent 
5798-16_.__----_-- 5 45. 1 29, 9 9, 2 14. 7 9.8 
5798-17___._-----_-- 5-11 41.0 29.9 10. 4 18.3 13.3 
5798-18____---.--- 11-20 21.6 19. 7 8.5 50. 2 44. 1 
Redding gravelly loam, 
undulating and 
rolling: 
5798-35 onran œ- 8 47.9 30. 6 5.4 16. 1 13. 1 
5798-36_.--------- 8-19 40.8 19.5 14.0 25.5 22.5 
5798-37____--_---- 19-26 27. 8 18. 4 4.5 50. 1 47. 6 
5798-38 ______- 26-32 33. 6 15.3 3.8 47. 6 44,9 
5798-90 2 ese case 32-46 55. 5 15. 7 7.5 22. 5 18. 1 
5798-40_..-------- 46-64 58. 7 12. 2 5.4 24. 8 20. 3 
Hanford very fine 
sandy loam, 
nearly level: 
BTOR-58 -a 0-15; 57.0 26.8 5.7 10. 9 9. 4 
5798-59__-_------- 15-47 56. 5 27. 3 4,7 12. 2 9. 2 
5798-60____-.---.. 47-77 73. 8 14, 8 2.9 9. 0 6.5 
Pentz sandy loam, rol- 
ling and hilly: 
5798-61 ---------- ~> 9 69. 6 16. 6 2.3 11.8 9.9 
5798-62 ____------- 2-23 69. 3 15. 1 3. 2 12.7 11 
San Joaquin loam, 
very gently undu- 
ating’: 
5798-73- --------- l- 8 32. 6 45. 9 6.8 13. 5 10. 1 
5798-74_ 8 8-20 31.7 44,2 6.8 16.9 13. 9 
5798-75__--------- 20-27 21.6 33. 7 6.1 39. 6 34. 3 
Columbia fine sandy 
loam, nearly level: 
5798-91____--____- 1-10 67. 0 23. 3 4,2 6.0 4,3 
5798-92__ _..--| 10-46 70. 4 19.5 3.4 6.4 5.5 
5798-93. -------- 46-66 72. 2 17. 4 3.8 8.3 7.1 
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TaBe 10. Morsture equivalent, carbonates, and pH value of soils from 
the Sacramento Area, California 


F Calcium 
5 : Moisture 
Soil type and sample No. Depth f „| carbonate | pH 
equivalent equivalent 
San Joaquin sandy loam, very gently un- 
dulating: Inches Percent Percent 

OTIS- l oe se Se eer 0- 6 T2- T Peer ras 5.8 

6798-02. = fee Pee 2 a eee 6-22 HOF eo deuce ses 5. 9 

§798-03 2 ee uses See ese Geek 22-29 21.8) foo coos, 6.5 

5798-04. 2 ce ets etree ete 29-39 13. 5 0.6 | 7.3 

5798-05__ ------ ----------| 89-57 14. 1 -4| 7.5 
Whitney fine sandy ‘loam, ‘rolling and 

hilly: 

5198-062 ates certs et teen dss 0-17 5 es ae 5.9 

E a T 2S secs cy ale Ie eee 17-29 ey eee 6.1 

6798-080 soko gees ececeease sees cae 29-35 28). (7 SORE E 6. 2 

6798-09 -e eee ee ee eee Sees 35-42 Boing eye [ME Sopra Sey, 3|| pede 
Siskiyou sandy loam, rolling and hilly: 

S198 Oo enna T ese sag 8 T30 Josien 5.9 

TES c E pe een EE ene re eae 8-19 DDO soto h Se 5. 7 

DUNO P owen e a ace a eee eok eo eae 19627 eects lee eros 4.8 
Holland sandy loam, rolling and hilly: 

DOS AS eines eat ect aceneSaess 0-13 te EE 6.2 

ireti ii E T E E 13-27 TB Be E E 5.8 

5798-15- n.a | 27-33 |---------- AE EE 
Auburn stony loam, “rolling and hilly: 
COS Gs oe ee ee ele Se 0- 5 20.8: jo-s2--44e5 6.3 
D008 ie Bis ea ols a eae arog cone 5-11 19.5 | en sescece 6. Í 
DOS 18 ook eect eee eee | ee | 11-20 86.7 |ocescstoss 5. 9 
reer ar E oo nes ttc eceees cae 20-24. EEEN EENE) E 6. 0 
Whiterock stony loam, rolling and hilly: 

TOO DO oa a ah ee cet ala 0- 3 22,6 |-n-s-oseKe 4.8 

B(98= 20 i ena eee jeepe asada t 3-10 20.9) essas 4.9 

D108 S28 eel ke Piero ace E ee ected eee eee 5.0 
Honcut loam, nearly level 

CO RS ee ee ee see aae | 0-10 TOO | ceuucecss 5.9 

DTO- oe ee re ee eee eee 10-30 TOL Vee eaten ave) O05 

T a ee eome Sst cats cae sia --| 30-50 TOT | stissa 6. 4 

5798-26 ----- 50-75 n a ee 6.9 
Perkins gravelly loam, very gently undu- 

lating 

retis T E AAEE E Bete 0- 9 TSG) | assises 5.9 

D1 O88 in ont BES tale peas as 9-19 18.4 l.--------- 5. 7 

ODL re Sin i Sk ce ne 19-46 j N OO Wooe no wcoee 6.0 

5798-20 - . 46-72 DET Vic ween 6. 1 
Corning gravelly loam, ‘undulating: 

WOR Ole fn het oho ee ee Stes œo- 9 20A oer 5.9 

D198 o E leh E E E ase oe 9-27 190M EES = 6.6 

DA DBO 8 oie atti a et tae a it 27-57 223? E E 7.0 

BTS e = oot she ieee aaa 57-80 26.10 |eoesee ek 5.8 
Redding gravelly loam, undulating and 

rolling: 

D198 80 =f as ge kag beeen Soest 0- 8 P52 loc calemetees 5.3 

ara e E 22 ewe eee E E O 8-19 16:4 a sn wes 5, 2 

DIVO T E E EEE E 19-26 20: G iain Seta 5. 2 

5798-38 ______--.--------------.---- 96-39) eee ee |e ees 4.5 

D809 ge meee ee Suet Sage 82746) SE EE 5.0 

FIGA] esena pa a ea E 46-64 E E E E EE 5.5 
Ayar clay loam, rolling and hilly: 

e e E E O ne E E E E EE 0- 9 26. 9 21.7 | 7.6 

OIG RI so ecco d amen ae dite te Site 9-22 27. 6 28.8 | 7.8 

DOB ANB co ieee eee Sess eagny heated 22-36 |_-.------- 87.8 | 7.6 
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TABLE 10.—Moisture equivalent, carbonates, and pH value of soils from 
the Sacramento Area, California—Continued 


| F Calcium 
7 | Moisture 
f ype sample No. | Depth A 
Soil type and sample No ept equivalent aE pH 
l 
Peters clay (adobe), rolling and hilly: Inches Percent Percent 
E E E E E E EE 0-12 42,1 |---------- 5.5 
6198345 EE acetate eed See 12-32 46.5 |- _-| 5.4 
C9846 see E E S eens E or e o E E EE 6.8 
Dorado stony silt loam, rolling and hilly: 
5198 AT Wooo E eee œ- 5 DO Ne ee ee was 5.7 
DUDS AS cue eer imine ee 5-14 218) |e eccaeca 5.8 
108 49 cece ccc ec oc toe ese 14-18 30. 8 |_--------- 5.8 
6798-50) resinen eco eee eed 18226) |S ena s he [Sole po 5.1 
re 23 E a ere ee S 25-36 | rnn 3.2177 
Amador fine sandy loam, rolling and hilly: 
5798-52 ~ 6 T24. -zegan 5.6 
5798-53 6-19 DS Seen 5.4 
5798-54 19-20 33.5 |_-----.---- 4.7 
5798-55. 20-26 TGA Vee 4.7 
Rydberg loam, very gently sloping: 
Teee a T E E See ee EE 0-18 19. 4 eS eyes 5.8 
E eee een eee ee eee 18-37 12:0 |oceGanceced 5.4 
Hanford very fine sandy loam, nearly level: 
OS OPETE PREE Sh NERE 0-15 20,5 |_--.-----.] 6.4 
DOO OO ata ea ee te es ee 15-47 21.4 |_- 22 e 6.7 
9098200! eee eta es koe eter eeee 47-77 14. 2 | -2n 7.0 
Pentz sandy loam, rolling and hilly: 
5798-0 l aeea en E GENEE œ> 9 1 a 6.8 
5198-62... E eee 9-23 15:0) |Lececkeoes 6. 4 
D098 08. = Jecec cece ee See EE 20-00 | te E fecwue st. Se 6.3 
TCO Uscecanccue 6. 2 
TaT Jace eee 5. 6 
eee eee E ae 5.5 
ce! A ee 6.2 
V8: [oceania 6.8 
bets ee 6. 8 
TT.T |onoasnan 5.5 
i Ero | eee 5.7 
27,3) EE 6, 2 
sg et es ok 1.2 | 7.7 
EEA 5.7) 80 
Ce eee eae E ee L 0-15 Sel EEE tee 6.7 
DOG Bee ee ee eee EE 15-38 Is (Ores eee S 6.9 
DING284 = 2 A E 2 See ele keds eee 38-70 3.0 jessa -| 69 
Burns silty clay loam, nearly level: 
5798-85 __ ety E PE EE ete 0-15 ar N EOE 5.9 
DIVE e A E E Se oae ow 15-25 78.9 EE 5. 8 
TA be pat» ae eee Oe, ean eee 25-38 BLO lewccisccas 6. 1 
Sacramento silty clay loam, nearly level: 
S108 e E E E E eae 0-14 48. 3 .8] 7.2 
DTOB=R -e arua ote sate ae 14-32 41.5 2.0 | 32 
DVS a 2225 soos ee sete eect eco! 32-60 40. 3 4.2 | 83 
Columbia fine sandy loam, nearly level: 
5198-91 2 eden ee oceoes eiaaiee 0-10 20: |e these 2. 6.1 
ES 9902 e enne eee ery Caer 10-46 128 locos oe 6. 2 
DUB 08s oot eect em oecee meu aw 46-66 16. 3 -64) 71 
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Taste 10.—Moisture equivalent, carbonates, and pH value of soils from 
the Sacramento Area, California—Continued 


Soil type and sample No Depth Moisture ee pH 
YP Sampe i g equivalent | equivalent 
Hanford loamy fine sand, nearly level: Inches Percent Percent 
5096-04 AE ees eens eee ees! 0-24 1026) Peete 6.8 
198-90 ne ee OEE Sk ee Le 24-66 SiGe eee. s 6.8 
Glann loam, nearly level: 
579806 ee eo ea ane 0- 4 29.2 oe ee eee 5.8 
SO ea et ine ee 4--20 14. 9 |---------- 6. 5 
5798-08 eenean nR eee OESE 20-30 17.6 1.0 | 8.4 
19800 eh eana Gace 30-46 140.0 8187 
6798-100. Wee chon eee 46-70 22. 9 -6/80 
Alamo clay (adobe), nearly level: 
5798—105__- 4 . 0 
5798-106_ _- 4 
SPOS CA SES . 1 
57982108 22 ee nce eee ae ee reece 4 
Chualar gritty loam, very gently sloping: 
5198-1095 ac ee eee end 7 
5798-1 IQ- Wu. natosceecee cee ene weces .3 
57981 ao ce seco abe ereotewe ou 4 


1 Water standing on soil surface after standard centrifuging. Moisture equiva- 
lent as determined on re-run with waxed paper lining centrifuge cups. 


On most of the upland soils, erosion is balanced by the soil-forming 
processes, so that there is always a mantle of soil on the parent rock. 
These upland soils show only a slight profile development, as indicated 
by the relatively uniform moisture equivalent values at different 
depths in a given soil profile. Although there are higher moisture- 
equivalent values for the subsoils of both Whitney fine sandy loam, 
rolling and hilly, and Amador fine sandy loam, rolling and hilly, the 
finer texture is due to the weathering of a clayey bedrock rather than 
to illuviation, as has been pointed out in the body of the report. 
However, illuviation seems to account for the increase in clay in the 
subsoil of Auburn stony loam, rolling and hilly. This soil is developed 
from a relatively uniform parent material, and both the moisture 
equivalents and the complete mechanical analysis of the profile 
indicate clay concentration in the subsoil. This soil is one of the 
deeper examples of the Auburn soils, with more profile development 
than is characteristic of the series as a whole. 

The soils developed from recent and young alluvial deposits do not 
show any profile development, either in the data of moisture equiv- 
alents or of mechanical analyses. Hanford very fine sandy loam, 
nearly level, and Hanford loamy fine sand, nearly level, show a de- 
crease in clay content with increased depth. This decrease is due to 
stratification of materials deposited by streams. 

The soils developed on old alluvial plains and terraces are character- 
ized by increased clay in the subsoils. This is borne out by increased 
moisture equivalent values in the B horizons and an increased clay 
content with depth. Jn the hardpan soils, the moisture equivalent 
increases with depth until the hardpan layer is reached, at which 
point the water-holding capacity decreases. The clays of this hardpan 
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layer have been cemented together and do not redisperse on wetting. 
In this respect they no longer act as clay particles but as rocklike or 
consolidated material. In order to determine the moisture equiv- 
alent, hardpan samples had to be ground with a mortar and pestle, so 
the values do not represent field water-holding capacities and are much 
higher due to the physical breaking apart of many cemented aggre- 
gates. The lower subsoil sample of Glann loam, nearly level (30 to 
46 inches in depth), packed so tightly in the moisture equivalent cup 
during the running of the centrifuge that the water was unable to pass 
through the soil. The determination was repeated using waxed-paper 
linings in the cup to facilitate drainage. This latter figure probably 
approximates the field moisture-holding capacity. 

Complete mechanical analyses were run on samples from two of the 
soils in this group, San Joaquin loam, very gently undulating and 
Redding gravelly loam, undulating and rollmg. Both of these soils 
show a high proportion of colloidal clay with respect to total clay in 
the subsoils. A high content of colloidal clay usually correlates with 
sticky soils that break into hard aggregates. Although mechanical 
analyses were made on the hardpan layers of the Redding soil, it should 
be borne in mind that the samples were mechanically ground to pass 
through a 2-millimeter sieve, and the resulting analyses consequently 
do not give the same size distribution of particles as occurs in the soil 
in place. 

The two alluvial basin soils analyzed are high in clay content as 
well as in water-holding capacity. These are Sacramento silty clay 
loam, nearly level, and Burns silty clay loam, nearly level. The 
surface soils have the highest moisture-equivalent values of any 
surface soils analyzed in the Sacramento Area. This high water- 
holding capacity is due to high organic-matter content as weil as to 
high clay content. The subsoil of Burns silty clay loam, nearly level, 
is even higher in organie matter, and has a moisture-equivalent value 
of 81 percent. It is likely that in the natural state this subsoil has 
an even higher water-holding capacity, because once thoroughly 
dried out (as it is on being brought into the laboratory) it will not take 
up as much water as it would before drying out so completely. In the 
field, these subsoils are usually moist throughout the year. 

The pH values reflect the climate of the region, the parent material, 
and the topography. In the upland region, the soils formed from hard 
bedrock are medium to strongly acid, generally being less acid in the 
surface layer than in the subsoils. The lowest sample from Dorado 
stony silt loam, rolling and hilly, is of the lower bedrock and has a 
basic reaction and a small quantity of lime; the soil, however, is 
medium acid. The soils from softly consolidated bedrock are some- 
what less acid and are more uniform in pH value throughout their 
profiles. Ayar clay loam, rolling and hilly, is formed from marly 
shale and is high in lime. The lime apparently is gradually being 
leached out of the profile, for the surface soil contains 21.7 percent 
lime, whereas the soft shale contains 87.8 percent. 

The soils of the recent alluvial flood plains are in general slightly 
acid, having been derived from medium acid upland materials. These 
soils have not developed in place long enough to have established a 
distinct pedologic pH pattern. Drainage downward is sufficiently 
restricted in the hardpan soils of the old alluvial plains and terraces so 
that the bases have not been completely leached out, and consequently 
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the subsoils are basic and frequently contain traces of lime. The 
peaty soils in the alluvial basin area tend to be slightly acid due to the 
high organic-matter content, as indicated by pH values for Burns 
silty clay loam, nearly level. Sacramento silty clay loam, nearly 
level, is neutral in reaction in the surface soil but has appreciable lime 
in the subsoil. 
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Areas surveyed in California shown by shading. 


1, Sacramento 19. Anaheim 37. Bishop 54. Barstow 

2. Butte Valley 20. Los Angeles 38. King City County 

3. Colusa 21. Santa Maria 39. Chico 55. Contra Costa 

4, Redding 22. Ventura 40. Salinas 56. Napa 

5. Modesto- 23. El Centro 41, Oroville 57. Pixley 
Turlock 24. Grass Valley 42. Clear Lake 58. Sacr t 

6. Maryaville 25. Willits 43. Placerville ee oT ame nto 

7. Woodland 26. Shasta Valley 44. Santa Ynez San Joaquin 

8. Livermore 27. Big Valley 45. Paso Robles Delta 

9, Madera 28, Brawley 46, San Luis 59. Santa Cruz 

10. Red Bluff 29, Eureka Obispo 60. Visalia 

1i. Fresno 30. Victorville 47, Capistrano 61, Wasco 

12. Merced 31. Lancaster 48, Oceanside 62. Bakersfield 

13. Ukiah 82. Palo Verde 49. Fl Cajon 63. Tracy 

14. Healdsburg 83. Coachelia 50. Sui J 4. Kings C 

15. Honey Lake Valley 0. Suisun 64, Kings County 

16. Pasadena 34. Gilroy 5L. Alturas 65. Newman 

17. Riverside 35. Hollister 52. Dizon 66. Los Banos 

18. San Fernando 386. Auburn 53. Lodi 67. Stockton 
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TABLE 6.-~—~Relative suitability of soils for general intensive agriculture and for principal crops in the Sacramento Area, California 


CLASS 1—SOILS WELL SUITED TO GENERAL INTENSIVE AGRICULTURE 


Irrigated Not irrigated 
ea Plums and Truck Sugar Beans Grain 1 Smal | Fasture, | gman | Pasture 
? 
Almonds prunes Pears Olives Grapes crops Alfalfa beets dry sorghum Rice grains Ladino grains range J 
Subelass 1A: 
Columbia fine sandy loam, nearly level.....-) Very good.| Very good.| Very good_| Very good.; Very goad. vay good.| Very good.| Very good_| Very good. Very good. Fair... Very good.| Good__...-| Good... Good. 
Columbia silt loam, nearly level__.._._ 0. d do. a Good. yery good. yay good. EA good. 


Hanford loamy fine sand, nearly level- ~-do... 
Hanford very fine sandy loam, nearly level See hae 
Honeut very fine sandy loam, nearly level...-|--_ do... 
Honeut loam, nearly Jevel...-.....--..---.---|.-- do... 


Subclass 1B: 
Columbia fine sandy loam: 
(Over Sacramento silty clay loam), nearly |...do--...-.|.-.do_-_..-.|.-.do__....-].--d0...-...].-- 


level, 
(Over Freeport clay), nearly level.--.--.- Fair....-..|---do_....--| Good.....-| Good_--..-| Good...-..|_.-do_.-...-; Good.-....]...do.....-.|--.do.......|.-.do_....--]--.d0...-_-.|--..d6.---.-- 
Columbia silt loam: 
( Over Baoramento silty clay loam), nearly | Qood. Very good.|.. -40...02 -f~ --d0-.-----|---10----.--| Very good.|_..do_......].--do.....--/---do_....f.-- do... | dow. 
level 


(Over Freeport clay), nearly level... Good.-_-..|.-.do.-.. 


---G0_..-... Very good.| Very good. 
do...-.--| Do. 


Subclass 2A: 
Columbia loamy fine sand, nearly level. . 
Honcut gravelly loam, nearly level... 
Rydberg loam, very gently sloping-- 


Subeless 2B: 
Chualar gritty clay loam, nearly level_......- par 
Chualar gritty loam, very gently sloping..... 
Colom} bia fine sandy loam, overflowed, nearly 

eve 
Columbia loamy fine sand (over Freeport 
clay), nearly level, 
Columbia silty clay: 
Over Sacramento silty clay, nearly level- 
Over Freeport clay, nearly level-.-..-...- Poo: 
Columbia silt loam, overflowed, nearly level- 
Hanford loamy fine sand, overflowed, nearly 
level. 
Hanford very fine sandy loam, overflowed, 
nearly level.* 
Honcut loam, overflowed, nearly level 3__._.. 
Honeut very’ fine sandy loam, overfiowed, 
nearly level,? 
Sacramento silty clay loam, nearly level_.....| Poor------ Poor. ._--- Fair______. Poor...--- Fair- Very good.| Good..--.. Very good_| Very good_| Very good.| Very good_| Very good. 


Subclass 2C: 
Honcut loam (over San Joaquin hardpan sub- 
stratum), nearly level. 
cereus gravelly loam, very gently undulat- 


San 5 oaquin loam, deep, undulating.---.-.-.. 
dy loam: 


Whitney fine san 
Undulating 
Deep, undulating and rolling... 


Very good. 


Qood.. -|---d0----- 2 


Good._.._- Very good_| Very good, 


Good. 
Fair. 


Subclass 3A: 
Oakley sand, undulating. 
Oakley loamy fine sand” (over Glann loam), 
undulating, 


Subclass 8B: 
Burns silty clay loam, nearly level 
Subclass 3C: 

Obualar gritty loam, channeled, very gently | Fair-....- Fair-_..-... Fair__..--- Fair__----- Fair... Fair....---|---d0----- Fair... Fair_...--. Fair_...-..| Poor..-.._]-.- do. ..-- 

sloping. 

Columbia loamy fine sand: 
Channeled, nearly level... 
Overflowed, nearly level. -- 

Oolumibis fine sandy loam, channeled, nearly 


Poor_.....| Poor..---. Fair_...__- Fair.._---- Fair.....--| Fair__..-..| Poor._-._- Fair.__.--- 
do_....-|.-.d0.-.... Poor. ..---]-.- do. -.-- Good....- Good...-. Fair... do.--_.. 


Fair. 


----| Very poor-| Very poor-| Very poor-) Very poor-| Very poor-| Very good.; Fair-..-... Good..... Good. ..-- Good... .-- pec eer er do.--.-- 


level 

Columbia silty clay (over Sacramento silty 
clay), overflowed, nearly level. 

oni loamy fine sand, channeled, nearly 
level 

Hanford very fine sandy loam, channeled, 
nearly level. 

Honcut loam, channeled, nearly level___.-.-_ 

Sacramento silty clay loam, overflow 
nearly level, 

Blickens22. 5.202 s2oeeceawacee ase ebeS shee dee 


Subclass 38D: 
Holland sandy loam, rolling and hilly. 
Pentz sandy loam, rolling and billy- 
Pentz loam, rolling and hilly_----..._ 
San Joaquin sandy loam, deep, undulating- 
Whitney fine sandy loam, rolling and hilly--- 


-ão do. -ão 
“Variabie suitability for crops depending on frequency of ‘overflow 2.. 
Variable suitability for crops depending on character of underlying material. 


Very good. 
Good, 
Do. 


Do. 
Very good. 


Subclass 4A: 

Alamo clay (adobe), nearly level__..--------- 

Bear Creek gravelly loam, very gently stoping. Pı 

Corning gravelly loam, undulating___ 

Freeport clay (adobe), nearly level- 

Glann loam, nearly level.....-...... Je 

Hanford sand, overflowed, nearly level.------ 

Honcut very fine sandy. Joam (over Bear 

Creek gravelly loam), overflowed, very 
gently sloping. 

Kitchen middens.. aaen- n-ae eens 

Pentz-Redding gravelly loams, undulating._.| P 

Redding gravelly loam, undulating and 

rolling, 

San Joaquin sandy loam: 
Very gently undulating 
Undulating.-....... 

San Joaquin loam: 
ory gen gently undulating. 

ulating- 

San Joaquin loam—Alamo clay (adobe), very 

gently undulsting, 


Subclass 4B: 


Ayar clay loam, rolling and hilly. 
Ponte eens gravelly loam” rolling and or 


Peters clay (adobe), rolling and hilly_-.-.--.-/--- do N: l ATEA 
seat et sandy loams, roi naling and |---do. Bey: eee 
Whitney gravelly sandy loam, rolling. .-.-..-|-~-' do. ~--G0...-... 


CLASS 5. 


Bubelass 5A: 

Amador fine sandy loam: 
Rolling and hilly Very poor.| Very poor. 
Undulating. P 

Dorado stony silt loam, rolling and hilly. 

Pentz sandy loam, steep... 

Pentz loam, steep. 

Redding cobbly loam, und: 

Whiterock stony loam, rolling and hilly. 

Whitney fine sandy loam, steep... ....-. 


Very poor. 
Very poor.|.-.do-.. 


LAND TYPES 


Subclass 6A: 

Amador fine sandy loam, steep. 

Auburn stony loam, steep... 

Dorado stony silt Joam, steep.....- 

Pentz-Redding gravelly loams, steep_.--.----|..- do. 

ead sandy loams, stony and 
steg 

Terrace breaks (Redding-Corning soil mate- 
rials), steep, 

Whiterock stony loam, steep_-_--.-----.-.-...]--— do..--.-.{--. 


Subclass 6B: 


Very poor. 


Very poor. 


|-+-G0...---- 


Very Poor. Very poor- Very poor. 


Very poor, 
Fair. 
Poor. 


---d0-...... 


2=-0.----25 


yee: 
ery poor, 
Do. 


1 Where suitability for rice is stated as “very good”, only soil located in the American Basin is so considered, 2 Suitability for hops “fair” to “good.” 


è Suitability for strawberries ‘‘good.”” 
280763—54 (Face p. 76) 


SACRAMENTO AREA, CALIFORNIA, SOILS: 


SUMMARY OF IMPORTANT CHARACTERISTICS 


f ility 2 
Ma Slope Soil prole . Permeability Occurrence of | Available water- Natural 
Soils smbal pee Soil depth ! Surface runoff high water holding capac- Erosion hazard § fertility 8 
3 i 4 
cent) Surface soil Subsoil Parent material or substratum Surface soil Subsoil or substratum table ity 
Alamo clay (adobe), nearly level_| Aa 0- 1 | Dark gray: slightly acid: coarse | Dark-gray to grayish-brown, | Calcareous old semiconsolidated | Moderately shallow; | Very slow._.____ Very slow__.-_---- Very slow; pond- | None________ Moderate______- None 223220 eee Se Moderate... 
blocky. compact, calcareous clay over alluvium from mixed rocks. variable. ing. 
calcareous hardpan. 
Amador fine sandy loam: 5 i 
Rolling and hilly___...-.__- AB 8-25 Very pale brown or light brown- | Acid fine sandy loam or loam | Softly consolidated, light-colored | Shallow__....._...- Moderate____.__ Moderate-...------- Medium to rapid- -i----- do_..___- Low..-.--2--- Moderate to high....| Low_________ 
ish gray; acid. similar in color and reaction sedimentary rock, 
to the surface soil. 

StéepiesicccseSeststseuscs Ac 25+ )..-_- doada S ee een e Fine sandy loam or loam lighter |----- dorodne inae Very shallow to shal- |..__- Ws EEES EAE 06 To EEE EEE Very rapid._._____}--___ xc [eee] ener dübeli Very high__ 2. __}--._- do. 

in color than the surface soil. low. 

Undulating--------------- AD ggi NE Beas (0 o ee E ENDATE Se E E Fine sandy loam or loam similar |----- doco esa he ee ceees Shallow__-------.--|----- T (yea a RE dock: Seah Soot plow ss3cc3ese5.ce|h oes! do-------|----- EOE, Slight -2-22-22 doene 

in color to the surface soil. 
Auburn stony loam: A , 

Rolling and hilly---~-------- AE 8-25 | Light reddish brown or yellow- | Reddish-brown acid stony loam | Andesitie or metamorphosed ig- |----. dove ces E EEE GOs oon seedless: Ce OPE EAS Medium to rapid~-l----- do_..--__|----- Gee ee Moderate___.____-__ Moderate_____ 

ish red; acid. or stony clay loam. neous bedrock. 

Steep. Isc. seke esses AF 25+ }--.-- dos 2222. Spec ieee so ESE 56 Co Lae as ee E E are (e aeceet -Dat ts oe easy ese e CAE eee (AEN EEE dorset en Very rapid--------|----- C (cee BANNE (oe 19 Cd eee ere Re do... 

Undulating--------------- AG 3- 8 f. Otis E A ES a AAIE E toe ok EE Open es E E EE EAE ES Moderately shallow- -|----- SOE EEEE düser deisass Slow to medium. _-l----- dows aes oee do... 22. Slight.__.2-222 222 LJ Lee do. __-- 
Ayar clay loam, rolling and hilly_| Au 8-25 Brown or dark reddish-brown; | Brown or reddish-brown; highly | Light-colored highly calcareous |----- dsc see saeeee| oy ic LENEE Fee ae (: [cee ee ee Medium to rapid.._|_.__- do___.-._ Moderate- Moderate___________|_-_-- do- 

friable; calcareous; granular. calcareous. shale bedrock. 
Bear Creek gravelly loam, very Ba 0- 3 Dark grayish brown or grayish | Grayish-brown or brown neutral | Unrelated semiconsolidated old | Moderately deep- -~-l----- o C 2o265 ee SE doadas Te anuas Very slow-..--..__|.--.- COANE PENNS dolescune3 Negligible: overflow l----- do__..._- 
gently sloping. brown; nearly neutral. gravelly loam; somewhat alluvium. rare. 
stratified. 
Burns silty clay loam, nearly BBs 0- 1 Dark grayish brown or dark | Dark-brown or dark-gray, neu- | Fine-textured, mottled alluvial | Deep, if drained.. -- Moderate, if | Moderate, if drained.| Ponded unless | Constant._.__ Highssececs. Sic None_._.-----.---- High.__..-_-- 
level. gray, granular; neutral or tral organic material. material from mixed rock drained. drained. 
slightly acid; highly organic. sources. 
Chualar gritty clay loam, nearly Ca 0- 1 | Dark grayish brown; neutral; | Grayish-brown to gray neutral | Grayish-brown slightly mottled | Deep._..---------- Moderate____--- Moderate----------- Very slow-_._._.-.] Occasiona]__._}_---_- do_-.-.---- Negligible; occasional | Moderate____-_ 
level. firm or hard. somewhat compact gritty clay alluvium from granitic rocks. overflow. 
loam. 
Chualar gritty loam: . 4 
Channeled, very gently slop- (02:3 0 3 | Grayish brown to dark grayish | Brown, neutral, somewhat com- | Grayish-brown slightly mottled |----- pe eee TE Ca (0 opera! ere 08:2 ee Fs eS Oath ee Me eka Oe. Moderate... Occasional overflow__|____- rele ene, 
ing. brown; neutral. pact sandy or gritty clay alluvium from granitic rocks. 
loam. 
Very gently sloping- ------- Ce O- 2 j.---- UTEE IE en SO eo AD dG ae seed See abo seis sles dOscmec2222uetwenbhoes el reen e Co EPEE EE o (o Ea EEEE E COLERE E E T aces (o ENE ESE AY, to o EEE do-s da Negligible; rare over- |----- dosaen 
P flow. 
Columbia fine sandy loam: . 

Channeled, nearly jevel.---- Cp œ 1 Pale brown or yellowish brown; | Rust-brown mottled stratified | Stratified sandy alluvium from |_.__- Ce o PEE E Rapid__..-.-.-- Rapidisccsccceeees-|feee5 GO Baoe seth net (clapped berets doss cated Periodic overflow_.__|----_ dosLsazen 

neutral; friable. sandy alluvial material. mixed rock sources. 

Nearly level__------------- Cr Q= I> E e e ETA EE A lene i OE A E AEE EE E a Co AAEE E E E Ca C EEEE E a Co ESEE ES e Co EE S C EESE EEEE (o COE EE do-scnuzas None. _.----------- High___.-___- 

Overflowed, nearly level____| Cr œ 1 j- ole EEEE E E fe Ca PEE E E E E e Coe EE EE AN EA Ca Ca EPRE a E dO. e822 sche E dep 2S soseect| ses. dot vec teed asec Pe ko ERESSERO ANSE do_...----- Periodic overflow___-|_.-.- don- 
Columbia fine sandy loam (over Ce QO 1 j.. aa PEEN I E E RES E. Ose e he he e oe Unrelated dark-colored clay al- | Moderately shallow |.___- do__.--.--- Rapid in subsoil; |----- E C EE ne (Cn doetor ta doaa NON! ois Seek cletecs do__-____ 

Freeport clay), nearly level. luvium. to moderately deep. very slow in sub- 
stratum. 
Columbia fine sandy loam (over Cu QO 1 jee Oto oe te ok A TEE Ome Bo re eo aane Dark-colored silty clay loam | Deep--------------ļ----- do__.-.---- Slows 4202s 25. Velles ee Ta V EERE toate (e Vo PEEN ERREEN E dorst bax ee Cs e E E eee en ea do.. 
Sacramento silty clay loam), alluvium. 
nearly level. 
Columbia loamy fine sand: 
Channeled, nearly level----- Cr 0- 1 Light yellowish brown or pale |__.__ UGC coca eae aoe een Stratified sandy alluvium from |_-.-_ Ce nena ceees Very rapid_..._. Very rapid____..._--|----- CO acne EA A rs (ewes: LOW! .sesccs ste Occasional overflow__| Moderate____. 
brown; neutral; very friable: mixed rock sources. 
massive. 

Nearly level.......-------- CL O01 R a OT EEEE E ETT keto dôs Tanaan an E aE (a Co PATE E E Ce ee) ee ( (ee ee eee d0sessesecutcs clases e (o OE E EAA Cs | Ree eae uoge do..----... Note snccenle bse et dò- 

Overflowed, nearly level..-.| Cm G1 |..--- Osco E EE odes cee ieee Leese DOssecsatestesseccee Sse s| ese ee Pee Co ee eee Co (ee ere ee dO sessed i arsaa d0vesasceshcc|orsce 0 (ae eS Ct (se ne Periodic overflow____|____- do- 
Columbia loamy fine sand (over Cn 0- 1 | Pale brown: neutral: very friable_|_____ 00: foo oe ice oe eee tae Unrelated dark-colored clay al- | Moderately deep----|.---- doste Very rapid in subsoil; |----- dOice sere cesses 0.25.22.) 5es-2 dOs.tes2 nce None 2. Lose. eee oe do.. 

Freeport clay), nearly level. luvium. very slow in sub- 
stratum. 
Columbia silt loam: 
Nearly level--------------- Co 0- 1 | Light brown, pale brown, or | Similar colored, rust-brown mot- | Stratified silty alluvium from | Deep--------~----- Moderate---~--- Moderate.._---_----]----- doses sasinan e [o ARS High 224.3282 e 4 doses seca High___._-___- 
yellowish brown; neutral; fri- tled, stratified silty alluvial mixed rock sources. 
able. material. 

Overfiowed, nearly level-_-_| Cp E a feskve a Co ETER SEE EET EEE Ce Ko EEEE E E E E ta Co AEE E E E E e COPE EE EE E (a C EE E Ores A E EEEE GO. E E SE DEE Cs Co eee Pee Cs (oa Periodic overflow__._!..-.. do------- 

Columbia silt loam (over Free- CR Ol jie dOe tec eo A SMe dt Sa a EE EAEEREN te Rls Stee Unrelated dark-colored clay al- | Moderately shallow |..--- donaning Moderate in subsoil; |----- Ce KoE ETT EEE, dozsceec|ose<c (eer None_.._--.---.-__|----- do- 
port clay), nearly level. luvium. to moderately very slow in sub- 
deep. stratum. 
Columbia silt loam (over Sacra- Cs QO 1 f- OG) So fc tle Sol elt ek GOs 4 sce Ee ee Dark-colored silty clay loam | Deep--------------ļ----- do____- oe Moderate in subsoil: |_____ CS ta EEEIEE EE S lo S EEE Va Lo TAERE NENSI PEENE doie odede i Daada na do- 
mento silty clay loam), nearly alluvium. slow in substra- 
level, tum. 
Columbia silty elay (over Free- Cr © 1 | Light brown, pale-brown, or | Rust-brown mottled, silty allu- | Unrelated dark-colored clay | Variable........---- Slow. SOW A EE EEDE fa Ca EEES E AES dö ecja "ola E sects eke a fo E EEA EN do... 
port clay), nearly level. yellowish brown; neutral; vial material. alluvium, 
friable. 
Columbia silty clay (over Sacra- 
mento silty clay): : 
Nearly level.__..---------- Cu oe 1 Light brown, pale-brown, or light |----_ Ofte fae ge ee et Dark-colored silty clay alu- | Deep.__-.-.----..-]---.. doeane Slow in subsoil; very |----- 1; Vo PENES EENE EREE dosana aa 1a o EOS ESEE le e EA EEEE, do.. 
yellowish brown; friable. vium. slow in substra- 
tum. 

Overflowed, nearly level- ---| Cv O- E (i o es ce Sv tote bce vee EAE GOs soo ssiesetecieesee see EEE Co CO ies T te Beas Ae eles ede 0s ivsstesste [asia s dovccs chu. 2|eece 2 dost encase asso S d0se Pec 46 ESES Os 258 San] ect do--------- Periodic overflow... _|----- doa- 

Corning gravelly loam, undu- Cw 3- 8 Reddish-brown; acid; hard when | Red to reddish-brown, compact, | Old gravelly alluvial terrace | Moderately shallow...) Moderate__.____ Very slow..-.---.-. Slow to medium__.} None_.._____ Bows. sc esscck 5 Slighti sue ce Se Low- 
lating. dry. acid gravelly clay. material. 
Dorado stony silt loam: 

Rolling and hilly__.-_------ Da 8-25 Reddish-yellow or light reddish- | Slightly redder, acid stony silt | Slatelike schist_.-....--...--.- Shallow___....-.-._|----- dozcscecce. Moderate.........-- Medium to rapid--|----- dOseceueligee dss. 255260 Moderate.__..______]_--.- do- 

brown; acid; granular. loam, 

Steep- Boeke ee kent see Ds 25+}_.--. dop 25222 See noe Sesh hel Ya sn dO: set Se etek Sok eS dorala eee ly oe Very shallow___.____]---.- dowsse sss se eee (0 Co ee a ae ea Very rapid_..._.__]--.-- AO. ses see Ae do- Hiph eeaeee aen do- 
Freeport clay (adobe), nearly Fa 0- 1 Very dark-gray; blocky; neutral-| Dark-gray, mottled, compact | Mottled fine-textured basin allu- | Moderately deep_...| SloWw---------- Very slow___----.-- Very slow......--- Frequent_...- High----------- None__.---..- 2 Moderate- 

level. clay; calcareous in lower part. vium from mixed rock sources. 
Glann loam, nearly level-------- Ga 1 Dark grayish-brown; friable; | Gray or grayish-brown, com- | Hardpanlike substratum of old |----- G02-22ch25-255 Moderate.....-.|----- Ose Metsu Steet a5 Co Ce se REE Oe Cre Moderate... Occasional overflow__|----- Go Stes 
acid. pact, slightly acid sandy clay alluvial material: variable in 
to clay. consolidation. 
Hanford loamy fine sand: 

Channeled, nearly level__--- Ha oe 1 Brown; neutral; loose. --------- Lighter colored, neutral, strati- | Stratified alluvium from gra- Periodic overflow___.| Moderate_____ 

fied loamy fine sand to sand. nitic rock. 

Nearly level_..------------ He O Sa aa Co UE EN OEE EE ee OG ie et E E E E 6 oye ee EEE eS = ee E Occasional overflow__}_---- do_.-.--. 

Overflowed, nearly level- --- He QO 1 je doza So Doe ea atl i ae (0 [ee Eee eee eo (0 (6 teat Oe EY Ne RON (ey Periodic overflow... .|.-___ do- 
Hanford sand, overflowed, Hp œ 1 Brown; neutral; loose; single | Light-brown or pale-brown, neu- | Coarse-textured alluvium from Slight wind, periodie | Low_.....-__ 

nearly level. grained. tral, loose sand. granitic rock. overflow. 
Hanford very fine sandy loam: 
Channeled, nearly level.---- He œ~ 1 Brown: friable; neutral--------- Lighter colored, neutral, slightly | Slightly stratified alluvium from j_-___- (cc a at ae Moderate_____-- Moderate__._------. Very slow_.._..--|----- do------- Moderate.. -- Periodic overflow___.} High-..------ 
stratified, medium-textured granitic rock. 
material. | 

Nearly level__------------- Hr O- 1 |___.- Osea NEE Le Sees Sele ee dO ges use es eee sc botai dO seo ecm EE TA EE Ca E ESE OEE fa o EEEE E |e! C EE Let dössalsboua te eid dör eee Sas do--------- Rare overflow ------|----- do- 

Overflowed, nearly level_...| He O21 eee dO vases EE ite le Os 525208 dss seen A f lo AAPEEE E es ea ee Bou Gaal doistcse sos SA dos. Socal leeces dósa pedea ec e Ca EEE ENE E E dossa haee o P EOE Periodic overflow____|..__- do- 
Holland sandy loam, rolling and Hu 8-25 Brown or grayish brown; slightly | Brown, slightly acid, gritty, | Crumbling granitic bedrock___._ Moderately deep- ---| Rapid_..----.-- Rapid to moderate._.| Medium to rapid--ļ----- do~- Low...-..-...- Moderate to high____| Low____--.-_- 

hilly. acid; friable. sandy loam or loam. 
Honcut gravelly loam, nearly Hr œ 1 Reddish brown or brown; | Reddish-brown neutral friable | Stratified gravelly alluvium | Deep_-..--..--..-. Moderate.....-- Moderate._..------- Very slow__.-----]----- do..-..-- Moderate- Rare overflow..----- Moderate_____ 
level. slightly acid; friable. gravelly loam. mainly from basie igneous 
rock, 
Honcut loam: 

Channeled, nearly level__.-- Hu Oo 1 Brown or reddish brown; fri- | Brown or reddish-brown, fri- | Stratified alluvium mainly from |__-_- W0tececevasise E dOsc2 228.22 E Ot < Som sseste sd AE dnas at ese lees dOe stead TE dOtecucee Periodic overflow...._|_---- do...---- 

able; slightly acid to neutral. able, neutral loam. basic igneous rock. 

Nearly level.__------------ Hu O= 1 jaskee Ta (O ease wes be elem eens eats T Va EEA EEE T E E TON Slightly stratified alluvium |-_.-- C o MPE EN EEE SSeS doss ecan t Ca PrE E NE PEAS Co L o PORTEE SEE EE EE (o e PEA AES Cre Sem Rare overflow__....-]----. Ce 

mainly from basie igneous 
rock, 

Overflowed, nearly level...-| Hw T fe ey dos. Se cesses tees ee ENE OG REO E eee Serie [Ses OO: pee sou e eel eee ES so een er ee GOieee ecto eec doret eae peek dou. cesiensudeeked Os. se eeci soles do.------.. Periodic overflow.._-.]--_-- dOww cases 
Honeut loam (over San Joaquin Ho Oa). aaa Ow eas Bat Seen ong Do aati) meen AOe stesso bone eked se Hardpan substratum similar to | Moderately deep- ---|----- dOn2 covet ee Moderate in subsoil; |.-..- döpa ceeds Sel ee els dosaicescliccts Os ademas, Rare overflow..-_.__|_-__- do_.-___. 

hardpan substratum), nearly San Joaquin series. very slow in hard- 
level. pan substratum. 
Honcut very fine sandy loam: ; 
Nearly level._.--.--------- He 0- 1 Brown or reddish brown; slightly | Slightly lighter colored nearly | Slightly stratified alluvium | Deep_--_.-.--------j----- OG cine awe Moderate___._.____-]____- GOs Sore clen se do- Moderate______- Occasional overflow__| Moderate._.__ 
acid; friable. neutral, friable, medium-tex- mainly from basic igneous 
tured alluvium. rock. 

Overflowed, nearly level_---; HR O- 1 f- 0:2. site ree eee Je Ae Ce Fo Seige eet ae EOE MOSS Bei cress i erect aati |.2 52 A EET Pee Cs (oS EE Cao a EE S EE, e e EE E EE dogs wes} sees dOgeec2c55e Periodic overflow.---]----- do------- 

Honcut very fine sandy loam Hs œ- 3 Pale-brown or yellowish brown; | Grayish-brown gravelly loam- --} Lighter colored, stratified, grav- |----- S EE EET chess dico isuozee aoan dorda a a Very slow to slow__|_____ A Ne EAE ane EINDE fa aA EE doc daia da do.____.. 
(over Bear Creek gravelly friable; somewhat variable elly alluvium. 
loam), overflowed, very gently texture. 
sloping. 
Kitchen middens._._---------- KA- seca ce Areas of Indian encampments. Generally composed of dark-colored, calcareous material containing ashes, charcoal, and fragments of shells and bones. In some places artifacts are found_.-_.---_----- one ee aaa 
Oakley loamy fine sand (over Oa 3- 8 | Pale-brown or light-brownish- | Grayish-brown, neutral, very | Unrelated grayish-brown or yel- | Moderately deep----| Very rapid__....| Very rapid in sub- | Very slow.__- _.. Occasional] Low._--------- Negligible- --------- Low 222a 
Glann loam), undulating. gray; neutral; very friable. friable, mottled loamy fine lowish-brown clay loam or soil; slow to very 
sand. sandy clay loam. slow in substratum. 
Oakley sand, undulating-------- Os 3- 8 Pale-brown or grayish-brown; | Pale-brown or light yellowish- | Loose sand of alluvial origin con- | Deep_.----.--------|----- dons feecce% iv ery rapid..._---.--|---- a (o EREE ES None... ~~ Very low.._-.-- Slight winda- Very low__.-- 
loose; slightly acid. brown, loose; single grained, siderably modified by wind. 
neutral sand. 
Pentz loam: : : 
Rolling and hily----------- Pa 8-25 | Grayish-brown or dark grayish- | Lighter colored, friable, medium | Light-gray or pale-brown, shaly | Moderately shallow; | Moderate___.--- Moderate...-.------ Medium to rapid--|----- do______- Moderate_______ Moderate__-_------_ Moderate. 
brown; acid; friable. to slightly acid loam. or fine-grained tuffaceous variable. 
sandstone. 

Stope e e dee d Ps 25-4 OO tthe teen Ite ee A ens QO2S.n0 one nitirences ea e EEES dOveastacele get etn cet Shallow; variable__.—|.---- OC EEE PERE COo EEEE Very rapid--------ļ----- doo. 2... Low___---.---- Hight ost ech Low. _._____. 
Pentz-Redding gravelly loams: ; , y : f 

Rolling and hilly----------- Pe 8-25 | Complex of Pentz and Redding soils as deseribed clsewhere in table------------------------------- Variable. ....-------|----- A022 oes 2 E Co Le OE Medium to rapid--|----- do_..---- Low to moderate | Moderate to high____] Moderate tolow- 

Stea 2... cocci cslecct st Pp 25+- ha C EE E E S EE EA EAA E EAE E E ANT AEE EE ES E bos N E E EEEE 0. EEEE SEE ER a aE TE TE. SVE Very rapid.-------]----- do. sch cdl a do... ----- Very high..-.2---__}e- Le do______. 

Undulating.....----------- Pe 83-8 j|----- a o E EEIE E E E E EEEE EAE EAE be EEE E E a do__-------~---|----- do_~-------|----- Week sae Sees Slow to medium___}____- dO won| Sat nk dosaen Blight erari raada do------- 
Pentz sandy loam: , ; 

Rolling and billy----------- Pr 8-25 Grayish brown; friable; neutral | Grayish-brown or light brown- | Light-gray or pale-brown, tuff- | Moderately shallow; | Rapid___....--- Rapide saaien Medium----------ļ]----- do_____-- Low. 2-2-22 Moderate... Low- 2 

to medium acid. ish-gray, friable sandy loam. accous, softly consolidated variable. 
sandstone. 

Stessen ua eae Pa 254|.. dod ania aaa e aaa GO sos ch ee lee ae dO2Sc22k = eva desaae bees Shallow; variable_...|----- la KOE E EE DE SEEE ede Rapid to medium |.____ (6 (eee erred penne! dotena Highsietsecceheetes okt do------- 

rapid. 
Perkins gravelly loam, very Pu 0-3 Brewn or light-brown; slightly | Reddish-brown, compact, slight- | Stratified old gravelly alluvial | Moderately deep._--| Moderate_____-- DlOW ee soe Very slow to slow__|_____ do- Moderate-------| Slight ------------- Moderate_____ 
gently undulating. acid; friable. lv acid gravelly heavy clay material from mixed rock 
loam. sources. 
Peters clay (adobe), rolling and Px 8-25 Dark gray or dark grayish- | Dark-gray to olive-gray, neutral | Olive-gray or light-gray, softly | Moderately deep; | Very slow_._--- Very slow__-.------ Medium to rapid_-j__._- (6 ( eee ee (do aan Cees eee a dodoma rea eia do-a 
hilly. brown; slightly acid: blocky. to slightly acid clay. consolidated, shaly sedimen- variable. 
i tary rock, 
Placer diggings- --------------- Pi dee. Arcas disturbed to relatively shallow depth, and generally gravelly or stony as a result of mining operations for placer gold__..____.-____------__------------------ 2ra 2222220202222222 2o ee en 
Redding cobbly loam, undulating- Ra 3- 8 Reddish-brown or light reddish- | Reddish-brown or brown, very | Graveliy and cobbly old mixed | Shallow..----- ---- Moderate___---- Very slow. ...--.--- Slow to medium___| None_...__-. Low. _--------- Slight...---.------- DOW eo al: 
i brown; acid; slightly hard compact, acid, cobbly clay alluvium of varying degrees of 
when dry. over hardpan. consolidation. 
Redding gravelly loam, undu- Rer 2-15 |____- GOs IE EE E E ee Red to reddish-brown very com- jJ... CO seein Sse Melon a Shallow; variable----|----- doses aes sees c2 Co | cca epee eee RSE [OE doilea aE (o Co A EEE EESE a ELE ETE Moderate. aaan do. 
lating and rolling. pact acid gravelly clay over 
hardpan. 
Riverwash_.------------------ Re chan Seed Stream-deposited sand, gravel, and cobblestoncs: subject to annual flooding and deposition._._-..-.--....----------------------------------------- 22-22 nn nn nn nn nn nn ee eee 
Rydberg loam, very gently slop- Ro oe 3 Light-gray or light brownish- | Light-gray, light brownish-gray, | Stratified sandy materials over- | Deep; variable__.--- Moderate..--_-- Moderate- -ua Very slow.. None- ----- Moderate.. NONE sso asenaan LOWacsebeens 
ing. gray; acid; friable. or very light-gray, acid, fri- lying unrclated, softly consol- 
able loam or very fine sandy dated sedimentary rocks. 
loam. 
Sacramento silty clay loam: 
se Nearly level..------------- Sa 0- 1 Dark-gray ; neutral; friable; high | Dark-gray, mottled, slightly | Gray or dark-gray, mottled, | Deep.__...-..-.~--|----- (a SlOWi cedecet seeneenl sees (0 Co PEET re a, Frequent_____ o£ [:4 | eee nC ee dOhs0% Becca High- 
` in organic matter. basie, silty clay loam or clay slightly stratified basin allu- 
loam. vium. 
Overflowed, nearly level- ---| Sp E asa 1 C E S E, at P E E EA E EES EOE dole. steect E E TE do AS S AE (8 (oE AS o (O AT EEE dor cccreetec|saced i Co eee gees E do-a Periodic overflow----|----- d0v 222 ese 
San Joaquin loam-Alamo clay Sc 0- 3 Complex of San Joaquin loam and Alamo clay (adobe) the principal characteristics of which are given | Moderately shallow__] Variable____---- Very slow____.___.- Slow to very slow_| None-------- Moderate__._._- Negligible. .---.-.. LOW s Janeen 
(adobe), very gently undu- under the descriptions of respective soils. 
lating. 
San Joaquin loam: R i x . , 
Deep, undulating- --------- Sp 3- 8 Brown or reddish-brown acid; | Brown or reddish-brown, mod- | Light reddish-brown moderately | Deep_.__---------- Moderate.. -- 5) (oh ae h Slow to medium___|____- le ee ees eee Slight- arere ras dadai döze 
: moderately hard when dry. erately compact, acid sandy compact old alluvium. 
clay or clay. 
Undulating..._----------- Sz 3=-8 eh 2.84 dOitcoc tet suetcesceestees Brown to grayish-brown, neutral | Old alluvium of variable degrees | Moderately shallow; |----- (: (oe Very slow.._-------|----- (: (ee ee None.. D Ene T EE Vo Le AEE EO SAAE do__..__. 
to slightly basic, heavy clay of consolidation, variable. 
loam or clay over hardpan. 

Very gently undulating----- Sr a E dotse .eredstane they does Soe dose sse E EEN ue eis GOs steuad E C0 caee eee |b bee CS Co PEE SANS n EE (oTo E BloW sus ote ss) le 2 Oss selion se dovisostece Negligible- ---------ļ----- do------- 

; in sandy loam: 
oan ey aE for tet iets Se 3- 8 Light-brown or reddish-brown; | Reddish-brown or red, moder- | Reddish-brown or red moderate- | Deep_-_...----~----|----- QU Soe ce eee. POWs dedausdceesaede Slow to medium. -.|----- cs rr Moderate_____._ Slightic-os05.240.55/tu25 dOa 

i acid; moderately hard when ately compact, acid sandy ly compact old alluvium, 
dry. clay or clay. 

Undulating....----------- Su 8- 8 J- l O eset EEE NA E Brown or reddish brown, com- | Partially consolidated old mixed | Moderately shallow; |.---- doss Seeek Sa Very slow- -l----- GOxe ee oo Sle do- TOW se 228 OAA GO a oes eee ele do______. 

pact, neutral clay over hard- alluvium. variable. 
pan. 

Very gently undulating----- SK 03 J-a dorsa uieee ue ae a aaae Co CO KE EEE EEEE E E (e EEEE EEE E EE evened CaCO EAA EEEN EROE WO bee See Met od fo Ko PENER TA Very slow to slow-j----- düser ladis e Lo ETE Negligible. n220- -l-an do- s-a 
Scabland.___-.--------------- Su. ee Very stony basaltic or andesitic lava or mud flow material__._.._...----------------------------- Very shallow oe See yoo Ate, ee RET nee hen I a aah Ben can, a Bink agente taal eea a i Be Sh a aot rath te at Nays Saintes fi Ee a AS | er alc ett e! 
Siskiyou-Holland sandy loams: f ; 7 DA , 3 ; 7 

Rolling and hilly----------- Sm 8-25 Grayish- brown or brown: slight- | Slightly acid sandy loam; lighter | Granitie bedrock: variable de- | Moderately shallow_.| Rapid_._______- Rapid-------------- Medium to rapid--| None- ------- Dowo Ganaa Moderate to high..._| Low_._...__- 

ly acid; rock outcrops. colored than surface. grees of weathering. 

Stony and steep___-------- SN 25+] Grayish-brown or brown, slight- | Stony slightly acid sandy loam; |----- dont Sete hbdud me ed al eile ts (o Lo PASEET l Lo SEE AOE doss dooha Rapid to very |----- Obes ok es Very low______- Mihei 5.9.22 .2(een2c do re 

ly acid sandy loam; much lighter colored than surface. rapi 
rock outcrop. 
Slickens____..__-----_-------- S0 |eis Reddish-brown clay material deposited from muddy waters of dredging and hydraulic mining operations....--_------_------.------- 0222r ne ee a 
Tailings: ehes ewe se Sue SAS E E Gravel and cobbles deposited in mounds or heaps from dredging and hydraulic mining operations-_._-_---------------------- e-em eee 
Terrace breaks, Redding-Corn- Ts 2541 Gravelly or cobbly slopes at the ecdges of bla aluvial tema ted aw. oe ol See ee See eads Wee ee ooce ded ae whew Se eed eho edb cea bek ek ddwubendicn, Meee adds eee bake ee dood Soeeee ed Sag we lLembewad dat caca wowed sabe See bckcewe delta ews towel keenacn ity enpi 
ing soil materials, stecp. 
Whiterock stony loam: l 

Rolling and hilly---~-------- Wa 8-25 Light brownish-gray or pale- | None present- ---------------- Gray slate with nearly vertical | Very shalow.--.------ Moderate o Joh eee Daaa Medium to rapid--| None_......- Very low___---- Moderate_._...--__. LOWaa aaae 

brown; acid; rock outerops. cleavage planes. 

Siaa eee se -eueecdee sede We 25+| Light brownish-gray or pale- |--.-- donne sass eveded ee a fh= dee O0le es se reser ete sees see se G03. Shed tees GOs so heh ee ee Ge ie E Very rapid--------|----- doirse ac dc dosvsseseele High< 2s deccosesccslsneed do_.-_-. 

brown; acid; more rock out- 
crops than rolling and hilly 
soil. 
Whitney fine sandy loam: 
Deep, undulating and roling-| We 3-15 Brown or light reddish-brown; | Reddish-brown moderately com- | Unconsolidated materials under- | Moderately deep- ---|----- Cs (Pema eee Moderate_....---.-- Slow to medium._.|_-_.- do.------ Moderate------- Plight srecno es Moderate... - 
slightly to strongly acid; fri- pact sandy clay loam. lain by softly consolidated 
able. sedimentary rock. 
Rolling and hilly...-------- Wp 8-25 Light-brown or reddish-brown; | Similar or slightly redder than | Light or reddish-colored, softly į Moderately shallow__|_____ do-a ean doceo e ase Medium to rapid--ļ----- cs eel eee ene Moderate......-.__-|----- do- 
slightly to strongly acid; the surface soil; in places finer consolidated clayey or sandy 
friable. textured. sedimentary rock. 

Steep--------------------- We 25+]_._-. A029 pasSob 2 E E EE C COSE E E E e EEE EEEE Shallow: E E e dosd manerio inae GO miter tse Very rapid__._----|----- eee LOWE es oc Se High iets at Sosa oe le do_____.- 

Undulating--------------- WF 3- 8 Light-brown or reddish-brown; | Similar to surface soil; in places |----- a Ko E sees Moderately shallow |----- (c Co ae saina dO cee Slow to medium___|...-- dos. bre. Moderate__..--- Bligh tus sosohcc ese e|t ok do._.-.-.| 

slightly or moderately acid slightly finer textured: resting to moderately 
friable fine sandy loam; in on compact clayey material. deep. 
places slightly redder. 
Whitney gravelly sandy loam, We 8-15 Brown, pale brown, or light | Light-brown gravelly sandy | Softly consolidated sandstone | Moderately shallow_.| Rapid__......-- Rapid to moderate- -| Medium____._-.._/.._-- doseret Low _..-------- Moderate.___-_-..__- Low__.------ 
rolling. brown; slightly to medium loam or gravelly loam. and conglomerate. 
acid; friable. 


1 Soil depth refers to the depth of soil readily penetrated by roots above elaypan, hardpan, bedrock, or other layer 


in the soil that would stop or hinder root penetration. 


Very shallow is less than 10 in 


ches, shallow 10 to 20 inches, 


moderately shallow 20 to 36 inches, moderately deep 36 to 60 inches, and deep more than 60 inches. 
2 The term “permeability” as here used refers to the rate at which water can pass downward through the soil, which is 


considered a general indication of the ease of root penetration. 
inches of water a day (24 hours), whereas rapid permeability may be a rate of 120 or more surface inches a day. 


Slow permeability may be a rate of less than 3 surface 


A 


surface inch of water corresponds to water an inch deep over any given surface; it is the same measure as that used in 


measuring rainfall. 


A soil of moderate permeability in both surface and subsoil is usually ideal for irrigation. 


For 


soils of rapid permeability, irrigation basins should be small or field ditches short and head of water relatively high; and 
for soils of slow permeability, irrigation basins should be larger or field ditches longer and head of water relatively low. 
Care should be taken not to overirrigate rapidly permeable soils nor soils with surface soils of moderate or rapid per- 
meability overlying subsoils of slow or very slow permeability. 


289763-—54 


5 The occurrence of high water table refers to the natural occurrence within 4 fect of the surface of the soil at time 


of survey. 


4 Available water-holding capacity refers to the total quantity of water available to plants to a depth readily pene- 
trated by roots when the soil is at normal field moisture capacity, approximately the moisture content of a well-drained 


soil 2 or 3 days after wetting. 


In general, soils with water-holding capacities of less than 4 surface inches are considered 


low, and those with capacities of 9 or more surface inches of water are considered high. Although clay soils normally 


have a relatively high water-holding capacity per unit mass of soil, much of the water is not available. 


Similarly, a very 


shallow clay soi] would have a low or very low available water-holding capacity because of the relatively small mass of 


soil available for roots. 


whereas those with high capacities can be irrigated with relatively large quantities of water infrequently. 


high capacities require heavy applications of water to obtain adequate moisture penetration. 


Soils with low capacities require irrigation with rather small amounts of water frequently, 


Dry soils of 


Present use or vegeta- 


Mesy 
Workability tive cover 


Grain or grain hay; pas- 
ture. 


Relatively difficult.| Annual grasses, scrub 
oak, and digger pine. 


Very difficult Brush, scrub oak, digger 


pine, grasses. 


Relatively diffieult_| Annual grasses, scrub 
oak, and digger pine. 


Difficult.._-....2.- Do. 

Very difficult._.___ Do. 

Relatively difficult Do. 
ment do_._.--...__| Scattered oaks and an- 

nual grasses. 
fae do________--_} Annual grasses. 

HASY vooddene onc Asparagus and other 

truck crops. 

Relatively difficult_! Grain, alfalfa, Ladino 

clover. 
$e do-----------| Trees, willows, brush, 
grasses. 

E8Sy-2> Sse Orchard fruits, alfalfa, 

Ladino clover. 

Relatively difficult_| Oaks, cottonwoods; 

grasses. 

Hasy sca ost ooo Wide range of crops. 
eee do_....------| Pasture, field crops. 
Same do-----------| Field and truck crops. 
beens do__._.-.....] Wide range of crops. 

Relatively difficult_| Cottonwoods; grasses. 


Easy------------- Alfalfa, orchard fruits, 
other crops. 
tos do_.---------} Pasture, field crops. 
La gee do...-..-..--{ Alfalfa, truck, and or- 
chard crops. 
eee do.--.-.-----| Wide range of crops. 
AREN: do.---~-------| Pasture, hops, field 
crops. 
Jesii do------~-~----| Field and truck crops. 
Be edi do_-..-------| Wide range of crops. 
Relatively difficult_| Field and truck crops 
beta doe aS Do. 
Sewer do___..-----.} Pasture, field crops. 
saad do-----------| Dry-farmed grain: short 
annual grasses; pas- 
ture. 
Difficult__--..-_-- Annual grasses. 
Very difficult... . Do. 
Diffieult__-..--.-.- Grain, rice, other field 
crops. 
Hasye ose! Ladino clover; truck 


crops, pasture. 


Oaks, cottonwoods; 


cult. grasses, 
Fasy_.--.-.---.-- Wide range of crops. 
arei do-----------]| Pasture, hops, field 
crops. 
Sauen do-----------| Field crops. 
Relatively diffi- | Oaks, cottonwoods; 
cult. grasses. 
Easy cw Cheese aes Wide range of crops. 
ode do-----------| Hops, alfalfa, orchard 
crops. 
Relatively diff- | Orchard fruits, oaks, 
cult. digger pines; grasses. 
aan do-----------| Dry-farmed grain; pas- 
ture; irrigation not 
developed. 
Sodus do.----------| Cottonwoods, willows; 
grasses. 
Easy_...-.------- Wide range of crops 
where irrigation is 
developed. 
PEE do-.---------| Pasture, dry-farmed grain. 
PEER do-----------| Wide range of crops. 
EPE do_..-...-.--) Dry-farmed grain, pas- 
ture; irrigation not 
developed. 
DARA CS Co TEENETE Do. 
See Cs (anne eee Do. 
In places cultivated with 
the surrounding soil. 
Easy_..---...- .- Field crops; pasture. 
ee do__-..-.-_-.| Farmstead; pasture. 
Relatively difficult_| Annual grasses; pasture. 
Very difficult... Do. 
ae BOL coaees Do. 
Very diffieult_.___- Do. 
Difficult..------_- Do. 
Relatively dificult. Do. 
Very difficult. _____ Do. 


Relatively difficult_| Dry-farmed grain; irri- 
gated crops, 
an do._---------| Annual grasses; pasture, 


Sparse grasses. 


Annual grasses; scat- 
tered oaks and digger 


pines. 
Relatively difficult_| Relatively sparse annual 
grasses. 
te Nt ert ane Very sparse grasses. 
asye Sesa asaan Annual grasses; pasture. 
SAA do-----------| Wide range of field and 
truck crops. 
Sopas do-----------| Pasture, field crops. 
Difäeult-.-------- Mainly dry-farmed 
grain and pasture. 
Easy ee che Dry-farmed grain; var- 


ious irrigated crops. 


Mainly dry-farmed 
grain and pasture. 


FEasy_..-.-------- Do. 
ae do_-..-......| Mainly dry-farmed 
grain. 
Relatively difficult_ Do. 
Easy__.---------- Dry-farmed grain; 
straw berries; other 
crops. 
LAAS E EE ee Sparse grasses. 
Diffieult.....----- Scattered oaks and 


grasses: pasture; some 
orchard fruits. 


Scrub oaks, brush, and 
grasses; pasture. 


Variable agricultural use. 
No agricultural use. 


Scattered oaks: sparse 
grasses; pasture. 


Diffieult_...----.-- Scrub oaks and grasses 
or grasses alone; pas- 
ture. 

Very difficult_.._. Do. 

Masy ereua Orchard and field crops. 

Relatively dif- | Dry-farmed grain; var- 

cult. ious irrigated crops 
including citrus. 

Very difficult----- Oaks and grasses. 

| Hasy_-...---.---- Mainly dry-farmed 
grain. 

Relatively diff- | Orchard and field crops. 

cult. 


5 Erosion hazard means the probable susceptibility of the soil to erosion if and when cultivated or heavily grazed 


It refers both to wind drifting and to erosion by water. 
overflow unless protected by levees. 


Also considered under this heading are soils subject to periodie 


6 Natural fertility refers to the natural ability of a soil to provide the proper plant nutrients in the proper quantities 
and in the proper balance for the growth of general crops, when other factors such as light, temperature, moisture, and 


physical conditions of the soil are favorable. 


Differences in natural fertility as shown in the table are purely relative and 


general, and do not necessarily indicate differences for specific crops or plants. 
7 Workability refers to the relative quantity of work required to till or level the land and the relative feasibility of 


handling farm machinery. 
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Base map compiled by the Cartographic Division, 
Soil Conservation Service, USDA, from USGS and 
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Soil survey on USGS topographical quadrangles 
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Polyconic projection, 1927 North American datum. 
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rectangular coordinate system. 
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Chualar 


very gently sloping 
(0-3 percent slope) 


Chualar 
gritty loam, 
very gently sloping 
(0-2 percent slope) 


Columbia 
fine sandy loam, 
channeled, nearly level 
(0-1 percent slope) 


Columbia 
fine sandy loam, 
nearly level 
(0-1 percent slope) 


Columbia 


fine sandy loam, 
overflowed, nearly level 
(0-1 percent slope) 


Columbia 
fine sandy loam 
(over Freeport clay) 
nearly level 
(0-1 percent slope) 


Columbia fine sandy loam 
gritty loam, channeled, (over Sacramento silty clay loam), 


nearly level 
(0-1 percent slope) 


Columbia 
loamy fine sand, 
channeled, nearly level 
(0-1 percent slope) 


Columbia 


loamy fine sand, 
nearly level 
(0-1 percent slope) 


Columbia 
loamy fine sand, 
werflowed, nearly level 
(0-1 percent slope) 


Columbia 


loamy fine sand 


(over Freeport clay), nearly level 


(0-1 percent slope) 


Columbia 

silt loam, 

nearly level 
(0-1 percent slope) 


Columbia 
silt loam, 
overflowed, nearly level 
(0-1 percent slope) 


Columbia silt loam 
(over Freeport clay), 
nearly level 
(O-1 percent slope) 


Columbia silt loam 
(over Sacramento silty clay loam), 
nearly level 
(0-1 percent slope) 


Columbia 


silty clay 
(over Freeport clay), nearly level 
(0-1 percent slope) 


Columbia silty clay 
(over Sacramento silty clay), 
nearly level 
(0-1 percent slope) 


Columbia 
silty clay 
(over Sacramento silty clay), 
overflowed, nearly level 
(0-1 percent slope) 
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Corning 
gravelly loam, 
undulating 
(3-8 percent slope 


Dorado 
stony silt loam, 
rolling and hilly 
(8-25 percent slope) 


Dorado 
stony silt loam, 
steep 
(25+ percent slope) 


Freeport 
clay (adobe), 
nearly level 
(0-1 percent slope) 
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bi 


Glann 
loam, 
nearly level 
(0-1 percent slope) 


Hanford 
loamy fine sand, 
channeled, 
nearly level 
(0-1 percent slope) 


Hanford 


loamy fine sand, 
nearly level 
(0-1 percent slope) 


Hanford 
loamy fine sand, 
overflowed, nearly level 
(0-1 percent slope) 


Hanford 

sand, 
overflowed, nearly level 
(O-1 percent slope) 


Hanford 
very fine sandy loam, 
channeled, nearly level 
(0-1 percent slope) 


Hanford 
very fine sandy loam, 
nearly level 
(0-1 percent slope) 


Hanford 
very fine sandy loam, 
overflowed, 
nearly level 
(0-1 percent slope) 


(over San Joaquin hardpan substratum), 


LEGEND 


Holland Honcut 
sandy loam, very fine sandy loam, 
rolling and hilly nearly level 


(8: ent slope) (0-1 percent slope) 


Honcut 
very fine sandy loam, 
overflowed, nearly level 
(0-1 percent slope) 


Honcut 
gravelly loam, 
nearly level 
(0-1 percent slope) 


Honcut very fine sandy loam 
(over Bear Creek gravelly loam), 
overflowed, very gently sloping 
(0-3 percent slope) 


loam, 
channeled, nearly lever 
(0-1 percent slope) 


Kitchen middens 


loam, 
nearly level 
(0-1 percent slope) 


Honcut 
loam, 
overflowed, nearly level 


Oakley loamy fine sand 
(over Glann loam), 
undulating 
(3-8 percent slope) 


Honcut 
loam 


undulating 
(3-8 percent slope) 


nearly level 
(0-1 percent slope) 
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rolling and hilly rolling and hilly 
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(25+ percent slope) (0-3 percent slope) 
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130000. Amador Burns 
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undulating nearly level 
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rolling and hilly nearly level 
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Pentz 

loam, 

rolling and hilly 
(8-25 percent slope) 
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Pentz 
loam, 
steep 
(25+ percent slope) 
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Pentz - Redding 

gravelly loams, 

rolling and hilly 
(8-25 percent slopes) 
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Pentz - Redding 
gravelly loams, 
steep 
(25+ percent slopes) 


Pe 
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Pentz - Redding 
gravelly loams, 
undulating 
3-8 percent slopes) 
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Pentz 
sandy loam, 
rolling and hilly 
(8-25 percent slope) 
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Pentz Riverwash San Joaquin 

sandy loam, loam, 
steep undulating 


(25+ percent slope) (3-8 percent slope) 


Perkins Rydberg San Joaquin 
gravelly loam, loam, loam, 
very gently undulating very gently sloping very gently undulating 
(0-3 percent slope) (0-3 percent slope) (0-3 percent slope) 
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Peters Sacramento San Joaquin 
clay (adobe), silty clay loam, sandy loam, 
rolling and hilly nearly level deep, undulating 


(0-1 percent slope) (3-8 percent slope) 


a sf 


(8-25 percent slope) 
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Placer diggings Sacramento San Joaquin 
silty clay loam, sandy loam, 
verflowed, nearly level undulating 


(0-1 percent slope) (3-8 percent slope) 
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Redding San Joaquin San Joaquin 
cobbly loam, loam - Alamo clay (adobe), sandy loam, 
undulating very gently undulating very gently undulating 


(3-8 percent slope) (0-3 percent slope) 
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Redding San Joaquin 
gravelly loam, loam, 
undulating and rolling deep, undulating 
(2-15 percent slope) (3-8 percent slope) 
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(0-3 percent slope) 
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Siskiyou - Holland Whiterock 
sandy Idams, stony loam, 
rolling and hilly steep 
(8-25 percent slopes) (25+ percent slope) 
Sn Wc 
Siskiyou - Holland Whitney 
sandy loams, fine sandy loam, 
stony and steep deep, undulating and rolling 
(25+ percent slopes) (3-15 percent slope) 
Slickens Whitney 
fine sandy loam, 
rolling and hilly 
(8-25 percent slope) 
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(25+ percent slope) 
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rolling and hilly rolling 
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Base map compiled by the Cartographic Division, 
Soil Conservation Service, USDA, from USGS and 
USCE topographical quadrangles and 1937 aerial 
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Soil survey on USGS topographical quadrangles 
and aerial photographs. 

Polyconic projection, 1927 North American datum. 
10,000 foot grid based on California (Zone II) 
rectangular coordinate system. 
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UPLAND SOILS DEVELOPED ON CONSOLIDATED BEDROCK 
MODERATELY DEEP SOILS UNDERLAIN BY HARD BEDROCK 


Y Auburn stony loam, undulating 
77 Holland sandy loam, rolling and hilly 


121°20'00" 
38° 27/30" 


280000 SHALLOW SOILS UNDERLAIN BY HARD BEDROCK = | k 7 
FEET = = Aa doy 
TZN. Auburn. stony loam, rolling and hilly s 


Auburn stony loam, steep 

Dorado stony silt loam, rolling and hilly 

Dorado stony silt loam, steep 

Siskiyou - Holland sandy loams, rolling and hilly 
Siskiyou - Holland sandy loams, stony and steep 
Whiterock stony loam, rolling and hilly 
Whiterock stony loam, steep 


UNDULATING, ROLLING, OR HILLY, MODERATELY DEEP SOILS 
UNDERLAIN BY SOFTLY CONSOLIDATED SEDIMENTARY BEDROCK 


Ayar clay loam, rolling and hilly 

Pentz sandy loam, rolling and hilly 

Pentz loam, rolling and hilly 

Peters clay (adobe), rolling and hilly 

Whitney fine sandy loam, rolling and hilly 

Whitney fine sandy loam, undulating 

Whitney fine sandy loam, deep, undulating and rolling 


2 — 


STEEP OR SHALLOW SOILS UNDERLAIN BY SOFTLY CONSOLIDATED 
SEDIMENTARY BEDROCK 


Amador fine sandy loam, rolling and hilly 
Amador fine sandy loam, undulating 


Amador fine sandy loam, steep 
I Pentz sandy loam, steep 
Pentz loam, steep 


Whitney fine sandy loam, steep 
Whitney gravelly sandy loam, rolling 


SOILS DEVELOPED ON RECENT AND YOUNG FLOOD PLAINS 
m AND ALLUVIAL FANS 


DEEP, FINE TO MODERATELY COARSE-TEXTURED SOILS 
SUBJECT TO INFREQUENT OVERFLOW 


Chualar gritty loam, very gently sloping 
Chualar gritty clay loam, nearly level 
Columbia fine sandy loam, nearly level 
Columbia fine sandy loam (over Sacramento silty clay loam), nearly level 
Columbia silt loam, nearly level 

ee Columbia silt loam (over Sacramento silty clay loam), nearly level k h X 
Columbia silty clay (over Sacramento silty clay), nearly level i , Wp hs, Peara d Mme y- 
Hanford very fine sandy loam, nearly level 
Honcut very fine sandy loam, nearly level 
Honcut loam, nearly level 
Honcut gravelly loam, nearly level 


T.6N. 


SHALLOW TO MODERATELY DEEP, FINE TO COARSE-TEXTURED 
SOILS, SUBJECT TO INFREQUENT OVERFLOW 


Bear Creek gravelly loam, very gently sloping 

Columbia loamy fine sand (over Freeport clay), nearly level 
Columbia fine sandy loam (over Freeport clay), nearly level 
olumbia silt loam (over Freeport clay), nearly level 

‘columbia silty clay (over Freeport clay), nearly level 

Honcut loam (over San Joaquin hardpan substratum), nearly level 
Rydberg loam, very gently sloping 


DEEP OR MODERATELY DEEP, COARSE-TEXTURED SOILS, - Í 
SUBJECT TO INFREQUENT OVERFLOW =7=—)————— IIR ASS AN Ne \ Oe. ‘Gy A h Ca O enas E NN ORP or 


Columbia loamy fine sand, nearly level 

Hanford loamy fine sand, nearly level 

= | Oakley sand, undulating 

Oakley loamy fine sand, (over Glann loam), undulating 


20/-— 


SOILS SUBJECT TO PERIODIC OVERFLOW 


Chualar gritty loam, channeled, very gently sloping 
Columbia fine sandy loam, channeled, nearly level 
Columbia fine sandy loam, overflowed, nearly level 
Columbia loamy fine sand, channeled, nearly level 
Columbia loamy fine sand, overflowed, nearly level 
Columbia silt loam, overflowed, nearly level 
Columbia silty clay (over Sacramento silty clay), overflowed, nearly level 
Hanford very fine sandy loam, channeled, nearly level 
Hanford very fine sandy loam, overflowed, nearly level 
Hanford loamy fine sand, channeled, nearly level 
Hanford loamy fine sand, overflowed, nearly level N 
Hanford sand, overflowed, nearly level > N m Po y "ERG" Elop 
Honcut loam, channeled, nearly level 
Honcut loam, overflowed, nearly level 
Honcut very fine sandy loam, overflowed, nearly level 
Honcut very fine sandy loam (over Bear Creek gravelly loam), 
overflowed, very gently sloping 
Sacramento silty clay loam, overflowed, nearly level 


SOILS DEVELOPED ON OLD ALLUVIAL PLAINS AND TERRACES 


UNDULATING AND ROLLING SOILS DEVELOPED ON HIGHER TERRACES 
AND UNDERLAIN BY CLAYPAN OR HARDPAN 


Corning gravelly loam, undulating 

Pentz - Redding gravelly loams, undulating 
Redding gravelly loam, undulating and rolling 
Redding cobbly loam, undulating 
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ROLLING AND STEEP SOILS DEVELOPED ON HIGHER TERRACES 
AND UNDERLAIN BY CLAYPAN OR HARDPAN 


Pentz - Redding gravelly loams, rolling and nilly 
Pentz - Redding gravelly loams, steep 


SHALLOW SOILS DEVELOPED ON LOWER TERRACES AND OLD 
ALLUVIAL PLAINS AND UNDERLAIN BY CLAYPAN, HARDPAN, 
AND SEMICONSOLIDATED SUBSTRATA 


Alamo clay (adobe), nearly level 

San Joaquin sandy loam, very gently undulating 

San Joaquin sandy loam, undulating 

San Joaquin loam, very gently undulating 

San Joaquin loam, undulating 

San Joaquin loam -Alamo clay (adobe), very gently undulating 


ip 


MODERATELY DEEP SOILS DEVELOPED ON LOWER TERRACES AND OLD 
ALLUVIAL PLAINS AND UNDERLAIN BY CLAYPAN, HARDPAN, OR 

j= SEMICONSOLIDATED SUBSTRATA 

PA. Glann loam, nearly level 


San Joaquin sandy loam, deep, undulating 
(222225 San Joaquin loam, deep, undulating 


DEEP SOILS DEVELOPED ON LOWER TERRACES AND OLD ALLUVIAL PLAINS 


| Perkins gravelly loam, very gently undulating 


SOILS.DEVELOPED IN ALLUVIAL BASINS 
MODERATELY FINE-TEXTURED SOILS 


WY) Sacramento silty clay loam, nearly level 


FINE-TEXTURED SOILS 


Ls Freeport clay (adobe), nearly level 


HIGHLY ORGANIC SOILS 
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